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PACKARD TRIES TO GET ITS CAE ACT TOGETHER/40 


ECHNOLOGY UPDATE 2 
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SEMICONDUCTORS IN FERMENT/55 
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“Whatll it take to build the best 
computer system in history?” 









“Full, virtual UNIX and super- 
minicomputer performance for 
starters.” 

“The question is, can we do it on a 

_ micro? And on schedule?” 

‘AS nd Gs | to code 
my way around an incomplete 
chip set.” 

‘Weve been thinking about | 

Nationals Series 32000 family” 
‘Ttll be Art.” 

Finally there's a 32-bit 
microprocessor that gives 
you any UNIX version you want, 
and all the 1 os ah tools 
Ou. need, — 








Ne) you can choose the ve 
you prefer. 

Tt’s also the only 32-bit family 
| Pr pleto with memory manage 








Wer re e doing it. 






| reader service card 


For the first time you can 
drive an electromechanical relay 
directly with the signals of most 


logic families—including CMOS. 
That means simpler board layout 


problems and reduced compo- 


nents counts for greater reliability. 


The new Centigrid’relay 


incorporates a power FET driver 
in the input to amplify the signal, 


protects it with a large Zener 
diode, and packs it all together 


with a DPDT relay and coil 
suppression diode in a tiny 


Circle 2 on reader service card 





CENTIGRID style can.And make RF characteristics up through 


no mistakes...it is a Centigrid 
relay granted QPL approval to 
MIL-R-28776/6 and /7 Its rug- 
gedness and proven contact 
reliability are industry bywords. 
Ultraminiature Centigrid 
relays have proven extremely 
effective in applications where 
high board density and close 
board spacing are critical. Low 
power requirements make them 


exceptionally valuable for battery 





UHE 

The new Centigrid is avail 
able in both general purpose 
(116C) and sensitive (136C) ver- 
sions. Call or write today for 
complete information or applic 
tions ideas. 


™ TELEDYNE RELA 


operation, and they have excellent Innovations In Switching Technolc 


12525 Daphne Ave., Hawthorne, California 90250 « (213) 7770 

European Hatrs: Abraham Lincoln Strasse 38-42 * 62 Wiesbaden, W. Germany 06121-7 

Belgium Sales Office: 181 Chaussee de la Hulpe « 1170 Brussels (2) 673-9 

U.K. Sales Office: Heathrow House, Bath Rd., Cranford, Hounslow, Middlesex, TW 5 9QQ « 01-897-2 


Japan Sales Office: Nihon, Seimei Akasaka Building « 8-1-19 Akasaka, Minato-Ku Tokyo, 107 Japan (03) 403-8 
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PROBING THE NEWS |'NEWS ——_| NEW PRODUCTS 


Newsletter, 63 
as AMD reintroduces 
fuse-programmable 
microcontroller 


a Lattice Semiconductor has 
fast 64-K static RAM ready 
for military market 


a» CAD system cuts cost by 
cutting display to 2% 
dimensions 

Standard cells, 64 
VTC Inc. delivers the first 
cell library developed for 
current-mode logic 


Integrated circuits, 64 
Texas Instruments adds 
controller and RAMs to its 
video-chip line 

CAD, 65 

Unit from Calay Systems 
routes pc boards twice as 
fast as its predecessor 
Computer graphics, 66 
Peritek’s 10 graphics cards 
slide into the MicroVax II 


Computers, 66 

Epson America’s stripped- 
down IBM PC-compatible 
sells for under $1,000 


Software, 69 

BV Engineering’s filter- 
design package creates a 
variety of popular circuits 


Test equipment, 70 
A de source-monitor from 
HP pinpoints IC parameters 


Microsystems, 70 
WinSystems’ 8-bit computer 
uses enhanced version of 
the Z80 microprocessor 


DEPARTMENTS 


Publisher’s letter, 5 
Meetings, 8 
Electronics week, 31 
Bottom lines, 33 
Materials, 71 
Electronics index, 76 




































































Newsletter, 13 
« Intel hopes its 80386 
microprocessor will catapult 
it to 82-bit prominence 

« EJA says defense spending 
will drop, but electronics 
portion of the budget is up 
» Market researcher In-Stat 
predicts another down year 
for semiconductor market 


Memories, 16 
Superdense memory 
devices are evolving 
from bubbles 


Semiconductors, 17 
Laser-selected options 
set chips up 

for niche markets 


Local networks, 18 
New SNA protocols 
look tailored 

for token ring 


Personal computers, 18 
AT&T adds muscle 

to personal computer line 
to battle IBM 


Optoelectronics, 19 
Holograph can switch 
optical signals 


Industrial control, 20 
Software lets IBM PC do 
real-time control 


Military, 21 

Pentagon isn’t getting its 
money’s worth in R&D 
Companies, 21 
Strikers slow Sperry 
defense work 


Testing, 22 
Teradyne tunes system for 
megabit memories 


Packaging, 26 

Can surface mounting save 
European equipment 
makers? 


Players, 32 

=» How STC aims to get out 
of its cash-flow crisis 

a Speaking out is key part 
of Swift’s job at Motorola 
» Andrew Knowles boosts 
Prime’s CAD/CAM business 























































































COVER: Silicon Compilers’ shift in strategy, 44 
Genesis, a system to build silicon compilers (see p. 50), is for 
chip designers—the experts that Silicon Compilers’ original 
compiler, Genesil, is designed to bypass. The firm is betting 
that Genesis will lead the experts to recommend Genesil 
Cover by Fred Sklenar, photograph by Walter Chrynwski 


HP tries to get its CAE act together, 40 
Hewlett-Packard has finally developed a CAE strategy 
integrating design, analysis, manufacturing, and testing. It 
aims to improve its No. 8 market position, but some HP 
watchers think the new products aren’t up to the task 


Shortage of obsolete chips is tough on military, 42 
The U.S. armed forces are searching for a solution to an 
increasingly critical problem: military systems designed to last 
for decades often incorporate chips that rapidly grow obsolete 
and hard to get as replacement parts 


_| TECHNOLOGY TO WATCH 


Here comes a do-it-yourself silicon compiler, 50 
The set of development tools dubbed Genesis lets IC designers 
create silicon compilers with which to design VLSI chips 


Single-fiber optical link carries two-way data, 52 
Raycom Systems’ easy-to-use connector system overcomes the 
tough reflection problem inherent in two-way, single-fiber 
optical-communications links 


SPECIAL REPORT 


Technology Update 2: Semiconductors, 55 
New and revamped processes, plus innovative circuit designs, 
are promising surprises in logic, memory, and linear circuits. 

Meanwhile, CMOS is taking over many analog functions 
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YLT AC CE 


GLa E 
Uhate 
ENVIRONMENT 


Ironics, the high performance leader in VMEbus, announces 
the availability of the next generation of VMEbus CPU 
modules. Optimized for multiprocessing, these modules 
implement a standard set of hardware and software features 
that take full advantage of the VMEbus multimaster 
capabilities. For the first time, efficient interprocessor 
communication and syncronized data exchange make true 
high speed multiprocessing a reality. Features such as 
VMXbus interfaces, interrupters and interrupt handlers, fast 
dual-ported static and dynamic RAM arrays, and mailbox 
interrupts harness the raw power of 68010 and 68020 MPUs 
functioning in parallel. This power can be configured to 
match the most demanding applications. 











The Ironics Performer Series™ UNIX™ Systems are 
especially well suited to multi-processor environments. Since 
all system functions reside on one VMEbus board, UNIX- 
related bus traffic is completely eliminated. As a debugging 
tool, UNIX may be used to initiate, monitor, and control the 
function of a target board set residing on the same 
backplane. It does this without impacting the target system’s 
use of the bus. UNIX may also function as a front end for 
multiple processor boards running independent real-time 
tasks, all under the control and coordination of UNIX. 


If you would like to know more about how the Ironics 
approach to multiprocessing can be used on your next 
project, write or call for the Ironics Multiprocessing 
Technical Brief. \ronics Incorporated, 798 Cascadilla 
Street, Ithaca, NY 14850, Telephone (607) 277-4060. 


—— IRONICS 


= Incorporated 





Performer Series is a trademark of Ironics Incorporated. UNIX is a 
trademark of AT&T Bell Laboratories. 


Circle 4 on reader service card 
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left, and 


TOGETHER AGAIN. Alex Wolfe, 
John King as themselves. 


TT’ picture on the cover is a rather 
unusual introduction to two of our 
editors. Shown are equal parts of Alex 
Wolfe, whose right half is on the left, 
and John King, whose left half is on the 
right. They are graphically portraying 
the newly split market strategy at Sili- 
con Compilers Inc.: to aim its second 
compiler system, introduced this week, 
at designers of integrated circuits, a 
smaller market than its first system, 
which was aimed at the relatively larger 
number of systems designers. 

Adding to the seeming illogic of the 
new tactic is the fact that the first sys- 
tem, which was introduced a year ago, 
was designed to be used by systems de- 
signers precisely so they could avoid us- 
ing the services of the IC folk. Why the 
company did this and what it hopes to 
accomplish are described in an article on 
p. 44, followed on p.50 by an examina- 
tion of the new system. 

As for the cover models, news editor 
John King joined the Electronics staff 
in January. He is a native of Jersey 
City, N.J., who at 34 has studied and 
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worked on both the East and West 
coasts. He received an English degree 
from St. Peter’s College in Jersey City, 
then went to San Diego, where he wrote 
technical manuals for the Navy. While 
in California, he earned graduate credits 
at the University of Southern California 
and the University of California at San 
Diego. “I never thought I’d make the 
cover of a magazine,” he says, “but at 
least they caught my good side.” 

Alex Wolfe, who was born and raised 
in the New York City borough of 
Queens, earned his BSEE in Manhattan 
at Cooper Union—after commuting to 
the Bronx for his studies: at the re- 
nowned Bronx High School of Science. 
The 27-year-old spent five years in engi- 
neering—mostly designing software for 
the Lockheed P3B Orion, an antisubma- 
rine-warfare aircraft—before joining the 
staff of Electronics in November 1984. 
Alex is now software & microsystems 
editor. 

He doesn’t see much difference be- 
tween writing for a newsmagazine and 
writing the quick-working software that 
the military requires: “Basically, the dif- 
ference is in the tools one uses.” 


T byline on the Sperry strike story 
(p. 21) contains a name new to the 
magazine. It is that of Gina G. John, a 
McGraw-Hill editorial trainee. Gina is 
working on Electronics as part of her 
internship—which entails three-month 
rotations among McGraw-Hill’s weekly 
and monthly magazines and newslet- 
ters. A graduate of C. W. Post College, 
Gina has also completed an internship at 
the National Broadcasting Co. 
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LL 3000 Series Gate Array LL 5000 Series Gate Array 
3.5 uw, 1-Layer Metal Re 2-Layer Metal : 





LL 7000 Series Gate Array 
2 uw, 2-Layer Metal 


LL 8000 Series Gate Array 
2 pt, 2-Layer Metal 





LSA 2000 Series Structured Array 
2 u, 2-Layer Metal 6 to 10 weeks 
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You need an edge. 

And you need 
it fast. 

_ An Application- 
Specific Integrated 
Circuit. From LSI 
Logic. : 

Start with gate 
arrays in 2- or 3-micron 
HCMOS, single or 0 
‘double metal technol- 
ogies. Up to 10,000 gates. And 
go from concept to prototypes in 
just 6 weeks. 

Or move up to more complex 
designs with structured arrays. 

In only 8 to 10 weeks. 

And do it easily. With our 
proprietary LDS" Design System. 
Which lets you design, simulate, 
verify and generate test sequences. 

Fast. 


Gate Count 


Milpitas, CA 408/263-9494, San Jose, CA 408/248-5100, Irvine, CA 714/261-0124, Sherman Oaks, CA 818/906-0333, Denver, CO 303/756-8800, Westport, CT 203/222-9336, 
Altamonte Springs, FL 305/339-2242, Boca Raton, FL 305/ 395-6200, Schaumburg, IL 312/397-0155, Waltham, MA 617/890-0180 (Design Ctr), 617/890-0161 (Sales Ofc), 
Ann Arbor, MI 313/769-0175, Minneapolis, MN 612/835-6161, Trevose, PA 215/638-3010, Austin, TX 512/ 343-4513, Dallas, TX 214/788-2966, Bellevue. WA 206/455-5055. 
Nepean, Ontario, Canada 613/726-1585, England 44-344-426544, Tokyo, Japan 81-3-589-2711., West Germany 49-89-926903-0 LDS is a trademark of LSI Logic Corporation 


Copyright 1985 LSI Logic Corporation 





Typical time to prototype (weeks) 


advanced production facilit 
All here in the U.S.A. So y 
nothing in transit. Or trans 

To get your edge, call 
LSI Logic Sales Office/De 
Center nearest you. 
futuredependedonit. | 


LSILOGIC _ 
CORPORATION 
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PRODUCTS 
WANTED! 


Hardware and software 
products wanted, for mi- 
crocomputers, personal 
computers, minicom- 
puters, workstations, for 
import to Italy and Eu- 
rope. 


Our company, in order to expand its 
commercial penetration in the Italian 
and European markets, is searching 
for NEW PRODUCTS for the following 
sectors: 


OFFICE AUTOMATION, CAD/CAM — 
COMPUTER GRAPHICS, ELECTRONIC 
MACHINES AND BOARDS, COMMU- 
NICATIONS. 


You can count on our commercial 
organization and on_ our. staff, 
specialized in hardware and software 
for customer training and product 
maintenance. 


Send documentation regarding your 
company and products to: 


P-2451 ELECTRONICS 
CLASS. ADV. P.O. BOX 900, 
N.Y., N.Y. 10020 





A guide to 
semiconductor 
Strategies 


in the 80's! 


CUSTOM & SEMICUSTOM VLSI: 
Survival Strategies For The New Era 
asks the question: Are you equip- 
ped to meet the challenges of an 
ever-changing industry? 

Radical change in industry can 
mean radical growth if you under- 
Stand these changes. 


Order this book today for an inside 
line on the challenges of change in 
the semiconductor market. 


Send $150 or your company purchase 
order to: R360 


Electronics Books nf My 


P.O. Box 541 “a iy 
Hightstown, NJ 08520 . 


















Comdex/Fall ’85, The Interface Group Inc. 
(300 First Ave., Needham, Mass. 02194), 
Convention Center et a/., Las Vegas, Nev., 
Nov. 20-24. 


Artell ’85: International Symposium on the 
Industrial Applications of Artificial Intelli- 
gence, Institute for Computer Engineering 
Research (Access Conference Associates 
Inc., P.O. Box 160, Gaithersburg, Md. 
20877), Civic Center, Philadelphia, Nov. 5-7. 

































Scan-Tech Europe ’85, Automatic Identifi- 
cation Manufacturers Inc. (AIM, 1326 Free- 
port Rd., Pittsburgh, Pa. 15238), Jaarbeurs 
Congress & Exhibition Centre, Urtrecht, the 
Netherlands, Nov. 25-28. . 





1985 GaAs IC Symposium, IEEE (James A. 
Hutchby, Technical Program Chairman, Re- 
search Triangle Institute, P.O. Box 12194, 
Research Triangle Park, N. C. 27709), Con- 
ference Center, Monterey, Calif., Nov. 12-14. 

















Infocoms, RAI Gebouw and Industrial Pre- 
sentations (Europe) (Amsterdam RAI, Euro- 
paplein, Amsterdam, the Netherlands), RAI 
Exhibition Centre, Amsterdam, Nov. 26-29. 






International Conference on Systems, 
Man and Cybernetics 1985, IEEE (Russ 
Ferrell, Systems and Industrial Engineering 
Department, University of Arizona, Tucson, 
Ariz. 85721), Holiday Inn-Broadway, Tucson, 
Nov. 12-15. 








international Test and Measurement Exhi- 
bition and Conference ’85, Network Events 
Ltd. (Printers Mews, Market Hill, Bucking- 
ham, MK18 1JX, England), Olympia 2, Lon- 
don, Nov. 27-29. 


















Automation Forum, Semiconductor Equip- 
ment and Materials Institute Inc. (625 Ellis St., 
Suite 212, Mountain View, Calif. 94043), Red 
Lion Inn, San Jose, Calif., Nov. 18-19. 








IEDM: 31st International Electron Devices 
Meeting, IEEE (Electron Devices Society of 
the IEEE, 655 15th St. N.W., Suite 300, 
Washington, D. C. 20005), Washington Hil- 
ton and Towers Hotel, Washington, Dec. 1-4. 









Fiber Optics: Trends and Directions ’85, 
Electronic Industries Association (EIA, 2001 
Eye St. N. W., Washington, D. C. 20006), Sil- 
verado Hotel, Napa, Calif., Nov. 18-20. 


















Globecom ’85: IEEE Global Telecommuni- 
cations Conference, IEEE (G. A. Ledbetter, 
South Central Bell, 365 Canal St., New Or- 
leans, La. 70140) Hyatt Regency, New Or- 
leans, Dec. 2-5. 

















lecon ’85: 11th IEEE Industrial Electronics 
Society Conference, IEEE (Ravi Prakash, 
Thomas J. Watson Research Center, Mail 
Stop 3-249, P.O. Box 218, Yorktown 
Heights, N. Y. 10598), Hyatt Regency, San 
Francisco, Nov. 18-22. 













Materials Research Society Fall Meeting, 
Materials Research Society (9800 McKnight 
Rd., Suite 327, Pittsburgh, Pa. 15237), Marri- 
ott Hotel at Copley Place, Boston, Dec. 2-6. 








SCAE 1985, Society for Computer-Aided En- 
gineering and American Fabricating Institute 
of Technology (Jan Dolman, Exposition Co- 
ordinator, American Fabricating Institute of 
Technology, 7811 N. Alpine Rd., Rockford, 
Ill. 61111), Astro Village Hotel Exhibition Cen- 
ter, Houston, Nov. 19-20. 










1985 Power Semiconductor Devices 
. Workshop, IEEE and National Bureau of 
Standards (Sandra B. Kelley, NBS, Bldg. 225, 
Rm. B3444, Gaithersburg, Md. 20899), NBS, 
Washington, Dec. 5. 























WSC ’85: Winter Simulation Conference, 
IEEE et al. (Gerard C. Blais, U. S. Air Force, 
Washington, D. C. 20330), Hilton and Tower 
Hotel, San Francisco, Dec. 11-13. 


ITC ’85: International Test Conference, IEEE 
(ITC ’85, P.O. Box 264, Mount Freedom, 
N. J. 07970), Marriott and Adam’s Mark ho- 
tels, Philadelphia, Nov. 19-21. 







CAIA: Second Conference on Artificial In- 
telligence Applications, IEEE (Artificial In- 
telligence, P. O. Box 639, Silver Spring, Md. 
20901), Fontainebleau Hotel, Miami Beach, 
Fla., Dec. 11-13. 








Wescon ’85, IEEE (Electronics Conventions 
Management Inc., 8110 Airport Blvd., Los 
Angeles, Calif. 90045), Moscone Convention 
Center, San Francisco, Nov. 19-22. 






















Conference on Factory Automation Mod- 
els and Standards, National Bureau of Stan- 
dards and U.S. Navy (U. S. Department of 
Commerce, National Bureau of Standards, 
Gaithersburg, Md. 20899), NBS Facility, 
Gaithersburg, Nov. 20-21. 









Winter National Design Engineering Show 
& Conference, American Society of Me- 
chanical Engineers (Cahners Exposition 
Group Inc., 999 Summer St., Stamford, Conn. 
06905), Convention Center, Anaheim, Calif., 
Dec. 11-13. 
















Canadian Programmable Control Confer- 
ence and Exhibition, IEEE (Kerrwil Publica- 
tions Ltd., Trade Show Division, 501 Oakdale 
Rd., Downsview, Ontario, Canada M3N 
1W7), Hamilton Convention Centre, Hamil- 
ton, Canada, Nov. 20-21. 










1st International Conference on Super- 
computing Systems, IEEE (Supercomput- 
ing Conference, P. O. Box 639, Silver Spring, 
Md. 20901), Innisbrook Resort, Tarpon 
Springs, Fla., Dec. 16-20. 
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If the postcard has already been removed, 
just give us a call: 
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Radio Simulation 
with 4040 and 4922 


Complete automatic RF and Data Stream ‘Test set for Amps, ‘Tacs, 
NMT and C-Networks 


Simulation of full cellular conditions for testing base stations or 
mobiles, including worst case 





Simultaneous signal generation and analysis 


Automatic Handoff-Run 


Tie te | 


Menue-driven; interactive communication makes it easy to operate 


Please use the attached postcard for further information. 


SOLARTRON 
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ieee lal ere lal Wa alalelse ce performance 
in the OmniScribe’ Model D-SOOO Strip chart recorder 


Over the years the OmnisScribe name has 
become synonymous with quality strio chart 
recorders. Today, the new Houston Instrument 
OmniScribe D-SOOO recorder continues that 
tradition. It offers the superior performance 
and reliability you've grown to expect from 
OmnisScribe recorders. Plus an array of features 
you'd never expect to find in a recorder priced 
at only $730*. . .such as response of 1/4 second 
full scale, direct drive for quiet operation with 
no gears to wear, a patented capacitance 
transducer which eliminates troublesome 





slidewires and their inherent problem of noise 
and wear, repeatability of +O.1%, a standard 
trace interrupt event marker and much, much 
more. 

For the name, address and phone number of 
your nearest representative, write Houston 
Instrument, P.O. Box 15720, Austin, TX 78761. 
Phone 512-835-O900, or 800-531-5205 if out- 
side Texas. In Europe contact Houston Instrument 
Belgium NV., Rochesterlaan 6, 8240 Gistel, 
Belgium. Tel O59-27-74-45, tlx 846-81399. 


[NOWSEOM 
instrument 


* U.S. suggested list price. 
° Registered trademark of Houston Instrument. 
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TODAY'S 
DISPLAYS 


Thomson-CSF ac plasma 
panels: slim, low on power 
drain, and simple to connect. 
They're a perfect match for your 
terminal, anywhere: machine 
tools, bank terminals, mobile 
equipment... 





And.they bring you more: 
@ ruggedness and unlimited 
lifetime ( ac technology ), 
@ unequalled viewability, 
@ COMpetitive price. 


Thomson-CsF's flat panels: 
now in the age of plasma. 


THOMSON-CSF 

DIVISION TUBES ELECTRONIQUES 

38, rue Vauthier - BP 305 

F - 92102 BOULOGNE-BILLANCOURT CEDEX 
Tél. : (33.1) 46 04 81 75 

Télex : THOMTUB 200 772 F. 


f,.\ THOMSON-CSF 


ELECTRON TUBES 
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Belgique 

BRUXELLES 

Tel. (32-2) 648 64 85 
Ix: 23113 THBXL B 
Italia 

ROMA 

Tel. (39-6) 63902 48 
Tx: 620 683 THOMTE | 





Brasil 
SAO PAULO 
Tel. (55-11) 54247 22 
Ix: (O11) 24226 TCSF BR 
Japan 
TOKYO 
Tel. (81-3) 264 63 46 
Tx: 2324241 THCSF J 
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Canada Deutschland Espana France 
MONTREAL MUNCHEN MADRID BOULOGNE-BILLANCOURT 


Tel. (1-514) 288 41 48 
Tx: 5560248 TESAFI MTL 
Sverige United-Kingdom 
STOCKHOLM BASINGSTOKE RUTHERFORD, NJ 
Tel. (46-8) 635060 Tel. (44-256) 29155 ‘Tel. (1-201) 438 2300 
Tx: 12078 THCSFS = Tx: 858865 TESAFIG = Twx: 7109897286 
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Tel. (49-89) 7879-0 — Tel. (34-1) 4051615 
Tx: 522 916 CSF D Tx: 46033 TCCE E 
U.S.A. 


Tel. (33-1) 46048175 
Tx: THOMTUB 200 772 F 
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Position Sensing Devices 
For Automotive Electronics 











A Collaborative Effort. 


It’s not unusual to find all types of new 
electronic devices in the automobile 
today. While many are IC’s and micro- 
processors, flexible circuitry, displays 
and controls, the emergence of position 
devices opens new, practical 
avenues for answering the 
challenges of accurate 
feedback. 

At Duncan Electronics, * 
for example, a host of 
applications is being 
answered through early 
relationships with cus-_, 
tomer design and manu- # 
facturing engineers. The result is greater 
assurance of exact fit, performance andg 
realistic cost. In fact, while , 4 
many electronic or mechanical £e' 
sensing device requirements, 
may initially suggest unique _* 
design, customers have often 
discovered their problems have 
already been solved. 


Throttle Position to 
Remote Mirror 


Controls. 


Today, an expanding family of standard 
products have risen from these unusual 
packaging requirements, opening even 


Turbo Boost* 


Engine Gas . 
Recirculation (EGR)* 


Throttle Position 


Diesel Fuel Pump/ 
Throttle Controls* 


Anti-Lock Braking* 
Suspension/Ride* 


Automatic 
Transmission 
Display Sensors* 


Twilight Sentinel 
Drive-By-Wire 
Wiper Delay 
Environmental 


(blend door) Controls* 
Seat Controls 
Pedal Sensor* 


Remote Mirror 
Controls 


*under development 


\ 




















more cost effective possibilities. Devel- 
oped initially for throttle position sens- 
ing, a resistive element, configured on 
a special shaped substrate for interface 
with an existing mount, is performing 
reliably in millions of vehicles on the 


road today. 


Most recently, a special module 
designed for harsh under-hood 
environments led to the intro- 
duction of Duncan's 9800 Series. 
It is now available in twelve stan- 
dard configurations, ideal for 
throttle position sensing and 
other feedback applications. 
With slight modification in 
F packaging to the popular 9600 
Series linear motion sensors, 
Duncan developed a minia- 
turized X-Y axis control/ 
- positioning device for 
remote rear-view mirrors. 
These compact devices pro- 
vide +2% to 0.35% linearity in 
yo" to 1%" electrical strokes. 
Automotive transmission sensor 
functions are answered with Duncan's 
series 98E resistive elements. Passenger 
seat location, wiper delays and cruise 
controls are only a few of the ‘‘on- 
board”’ applications that have been 


cost-effectively answered. And applica- 


tions such as EGR, environmental control 


‘blend doors,” anti-lock braking and 


suspension/ride sensors are under devel- 
opment. Devices featuring reliability and 
miniaturization are the result of a collab- 
orative effort between sensor maker 
and sensing needs. 


Statistical Process 
Control 


Comprehensive 
statistical process 
control must be 
employed in the 
manufacturing 
process. Itmeans ~“™ ' . 
you can be confident of consistent qual- 
ity and reliability from high-volume 
production. At Duncan, this process is 
aided by computer-based in-process 
controls to facilitate the immediate and 
accurate identification of problems and 
trends. Corrective measures are taken 









SYSTRON DUNCAN ELECTRONICS 


DONNER DIVISION 


A THORN EMI company 
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before parts are produced, to assure 
the highest possible yield of extremely 
dependable products. 

Prototype testing and sampling pro- 
grams, prior to volume production, 
provide added assurance of ‘‘in-system”’ 
performance of all Duncan automotive 
products. Process capability studies 
provide capability ratios with sample 
size, mean averages and related statis- 
tics. Another step includes automated 
and semi-automated testing techniques 
which monitor all manufacturing steps 
via computer-controlled test stations. 

A direct benefit is the ability to pro- 
vide uniformly reliable products at 
lower cost while allowing the user to 
eliminate costly incoming inspection 
procedures. 


Ni 
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Design Primer 


Ask for a free copy of Duncan's 
PRIMER OF POSITION SENSING 
DEVICE DESIGN FOR AUTOMOTIVE 
ELECTRONICS and complete data on 
standard position sensing products. You 
can realize new applications for position 
sensing by sharing your requirements 
with your Automotive Electronics col- 
league. Write to Duncan Electronics, 
2865 Fairview Road, Costa Mesa, CA 

92626. Or, for immediate response, 
. call (714) 545-8261 and request 
your copy today. 
TWX: 910-595-1128 
FAX: 714-557-6240. 





When a complex process has 
to be controlled very accurately 


Both printed and integrated They guarantee top quality © Agfa-Gevaert films, pro- 






circuits have become and assist you to obtain the cessors and solutions are 
indispensable in electronics. highest possible production optimally matched, so 
With regard to accuracy efficiency. It is irrelevant that the best possible result 


they have to meet extremely whether you apply ataping — will be obtained at all times. 
stringent requirements. The | technique or work by hand. Ask for more ample infor- 
multi-phase manufacturing | Whether you digitalize with mation. 

process renders the use the photoplotter or work with 
of photography meaningful. interactive graphic systems. 
Agfa-Gevaert has developed 
specific photographic mate- 
rials and systems for all elec- 
tronics applications. 













AGFA-GEVAERT N.V. 
Graphics Division 
B-2510 Mortsel - Belgium 





AGFA-GEVAERT 
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Excellence | in Design 








1.5 p CMOS Gate Arrays - 
to 20,000 gates 


% : ; * a | 
5 4 if 
= 


—_ Prise. 


velo CMOS Standard Cell Arrays & 
O 


17,000 gates 


Quality products / 
standard VLSI - 
Tester Interfaces 





1.5 p Gate Arrays and 
Standard Cell Arrays 
plus full development 
support from NEC 


NEC offers each of your design 
problems a complete person- 
alized solution: 


A comprehensive range of 
high performance bipolar and 
CMOS products. 


Total development flexibility in 


m and “On-Board-RAM" 


giz J! 2 v3! ‘3 1g Hilo, Tegas-5, Vistas-L, P-CAD ; 


® and Future-Net Interface 
Software 


Bipolar Gate Arrays 
up to 5,000 gates (10KH, 
100K and TTL compatible) 


Wide package range 


: fit incl. PLCC, PPGA and Flatpack ee 


Daisy, Mentor, Valid, Micad § i, § 
Workstation Interface “Ny 








design centers throughout West Germany: Dusseldorf (0211) 650302, 
Telex 858 996-0 
the world with full support The Netherlands: Eindhoven (0 40) 445845, 
from our product specialists. Telex 51923 
, : France: Paris (1) 39469617, Telex 699499; 

NEC means superior quality, Italy: Milano (02) 67 09108, Telex 315 355: 
unrivalled test methods and Sweden: Taby (08) 7567 245, Telex 13839: 
leading edge tech nology. UK: Motherwell (06 98) 7322 21, Telex 777 565 


Take advantage of our total 
Customer support and design 
software to take your product 
one step ahead of competition. 


Join the fast moving and inno- 
vative world of NEC. Circle 85 on reader service card 
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For the first time, you can apply the 
many benefits of production laser 
trimming to wide area substrates and 
even PC boards. Introduced by 
Chicago Laser Systems, wide area 
trimming can help you speed pro- 
duction, reduce personnel require- 
ments and improve product qualit 














By using large substrates, yo 
ilaaliareiccm calm alcio1eh(o) al clKeelale 
multiple smaller hybrid netwo: 
even discrete components, re 
assembly costs. This also imp 
product reliability and pac 
density. 












: System. Pr 
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substrates is also easily handled 
with the CLS-37W Wide Area Trim 
viously, such circuits 
multiple Taksi>1a tle) atom (enero) at 
e the trim process. 












- Youcan EGca trim resistors or Capa- 


_ Citors to precise values, ortrim your 
Mrelicol¥ [ym (on-rorliZem ey-le-laniai(clecavlalel ie 
me Tanlelret (creme) el-ie-lelaleRevearel|t(ela ice 
Active trimming often eliminates 


expensive trimmer potentiometers 


_and manual adjustment time. Align- 
_ment accuracy is improved as well. 


area trimming 
pen your 





oduct 











The CLS-37W offers the perform-. 
ance and reliability of other CLS trim 


| systems, while covering a work area 


up to 8 x 8 inches. A step-and-repeat 
handler is available for even greater 
Wie) a -dialejr=lx-t- 10) e1al(e|atatalce)ele|alelen 
applications. 


Discover the impact CLS wide 
area trimming can have on your 
fe}gerelUreiifelame)ei-i¢-lie)a) @7-1| 
Chicago Laser Systems for ano 
obligation appraisal of how the 
CLS-37W can advance the state 
of your factory automation. 






























No One Should «J < 

Have To Settle For™~ 

A Board Tester That Lets You Keep 
Making The Same Mistakes. 


To err is human. 

To repeat your mistakes is bad business. 

That’s why GenRad offers the TRACS® system 
with the 227X family of in-circuit board testers. It takes 
real-time reporting beyond just data logging. It pinpoints 
the causes of your faults, so you can prevent them. 

TRACS is the only system that analyzes your test 
and repair data and tells you exactly where problems start 
in your manufacturing process. So you can make correc- 
tions on the spot. 

It also gives you summary reports covering test 
yields, production defects and overall trends. ‘Io help you 
achieve higher yields, higher throughput and lower costs. 

So why settle for a board tester that merely 
catches your mistakes. When you can have one that 
prevents them. 

For more information, call 1-800-4-GENRAD. 
Or write GenRad, 170 Tracer Lane, MS22, Waltham, 
Massachusetts 02254. 


GenRad” 





© GenRad, Inc. 1985 TRACS is a trademark of GenRad, Inc. 
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=D DEVICES. 


on’s experience design- 







w package types | 
both leaded and leadless 
luding LCC’s with pin 

mils or more and pin grid 









HSIC/VLSI APPLICATIONS. 
iltiwire circuit boards readily handle 
_ high I/O count devices. We have suc- 
cessfully designed boards to accommo- 
date pin grid array components with 
130 pins and greater. 


HIGH-SPEED APPLICATIONS. 


High-speed circuits demand critical 
timing and flexibility to control wire 
lengths. The Multiwire circuit board 
construction, wire characteristics, and 





or copper planes to the use of spe 





us 


cial 
substrates. _ 


GREATER PACKAGING DENSITIES 
AT REDUCED COSTS. 


Our sophisticated CAD tools routinely 
design boards accommodating compo- 
nent densities of 2.0 IC’s per square 
inch or greater. 


FASTER DESIGN. LESS EXPENSIVE | 
REVISIONS. 

Multiwire Division’s design services 
can shorten your design cycle by 
weeks and save you thousands of dol- 
lars. We can design your board from as 
little input as a schematic and net list. 
Design revisions will be fast and 


MULTIWIRE 
WDIVISION 


KOLLMORGEN CORPORATION 








Telephone 
L Mint EE GET HE EE Gee ee 


















Company 





Address 





City State Zip 


Litle | 





MULTIWIRE/EAST 250 Miller Place, Hicksville, NY 11801 (516) 933-8300: MULTIWIRE/NEW ENGLAND 41 Simon St., Nashua, NH 03060 (603) 889-0083 
MULTIWIRE/WEST 3901 East La Palma Ave., Anaheim, CA 92807 (714) 632-7770; MULTIWIRE DIVISION 10 Andrews Rd., Hicksville, NY 11801 (516) 938-2000 





Multiwire is a U.S. registered trademark of the Kollmorgen Corporation. 
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SUPERDENSE MEMORY DEVICES 
ARE EVOLVING FROM BUBBLES 








THE WALL AROUND EACH BUBBLE WILL STORE ABOUT 100 BITS 


RYE BROOK, N.Y. 
Wie traditional magnetic disks and 
the upcoming magneto-optic drives 
run out of steam, yet another magnetic- 
storage technology—Bloch-lne memory, 
a descendant of magnetic-bubble memo- 
ry—may be ready to take over. The 
technology promises densities on the or- 
der of a few gigabits per square inch, as 
well as very fast parallel-associative 
searches of vast data bases. 

“Bloch-line memory technology is one 
of the most dense memory structures 
yet seriously considered—denser than 
bubbles and magneto-optic disks,” ac- 
cording to Mark H. Kryder of the Mag- 
netics Technology Center at Carnegie- 
Mellon University. Kryder presented a 
report on the new technology at last 
week’s International Conference on 
Computer Design in Rye Brook held by 
the IEEE, where Bloch-line memory 
sparked considerable interest. 

The Bloch-line memory concept uses a 
magnetic domain—very much like a con- 
ventional bubble—in the form of a 
stripe. The stripe is an elongated seg- 
ment within a thin-film bubble-memory 
material (figure, part a). The polarity of 
the stripe region’s magnetization is re- 
versed with respect to the surrounding 
material’s polarity. Through the finite 
transition layer (domain wall) separating 
the oppositely polarized regions, the 
magnetization rotates gradually from 
one orientation to another rather than in 









_ | BUBBLE-DOMAIN 
| MATERIAL 0 


an abrupt discontinuity (figure, part b). 

The magnetization in the wall can 
twist either clockwise or counterclock- 
wise so that in the center of the wall, 
the magnetization points either one way 
or the other. Regions running from the 
top to the bottom surfaces of the film 
separate the clockwise-twisting seg- 
ments from the counterclockwise ones. 
These regions are called Bloch lines and 
are indicated by the red upward- and 
downward-pointing arrows within the 
domain wall. 

Two adjacent Bloch lines, a stable 


Bloch-line technology 
will pack gigabits 
in one square inch 


aa ee ee ee 
combination, are used to represent a 1 
bit; an absence of Bloch lines represents 
a 0. The distance between Bloch lines is 
short, so many bits can be stored in the 
wall of one stripe, giving the technology 
its prospects for very high bit density. 
In a bubble memory, one bubble domain 
represents one bit; but in Bloch-line 
technology, a small stripe about 0.5 wm 
wide may carry up to 100 bits. 
Bloch-line memories will eventually be 
produced using techniques similar to 
those for making bubble memories. The 
stripes are organized in major and mi- 
nor loops, as are conventional bubble 
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BLOCH-LINE 
TWIST 


DOMAIN 
WALL 





memories. Bits stored as Bloch lines in 
the domain wall of one stripe circulate 
in shift-register fashion—a minor loop. 
Many stripes together form the major 
loops, which move the data to and from 
the chip’s input/output structures. The 
I/O structures are similar to those used 
in bubble-memory technology. 

The bits are read at one end of the 
stripe and generated (written) at the 
other end. A read operation converts 
Bloch lines into bubbles, and writing 
converts bubbles into Bloch lmes. 
HIGH-SPEED ACCESS. The stripe struc- 
ture of Bloch-line memory, plus the pos- 
sibility of putting logic on the chips, of- 
fers a tremendous parallel-access oppor- 
tunity. Thus extremely fast associative 
data searches will be possible with this 
technology, according to Kryder. It may 
be possible to search through 1 gigabyte 
in as little as 0.01 second, he says. 

Researchers at Carnegie-Mellon have 
made write gates to verify the principles 
for writing Bloch lines. They have also 
shown how to interface a Bloch-line 
stripe with a bubble stream to get the 
information into the memory. 

It appears that another technology 
race is on between Japan and the U.S. 
In what may well be a race for the next 
dominant mass-storage technology, the 
U.S. is already behind, at least in re- 
search funding. 

In addition to work at Carnegie-Mel- 
lon and Purdue University, Bloch-line 


MAGNETIC 
DOMAIN 


RACEWAY. Within the wall that divides an elongated magnetic bubble from the oppositely polarized area around it (a), 100 or so bits can be 
stored as Bloch lines. A Bloch line is a point where the field twist from the wall’s inside to its outside (b) changes its direction of rotation. 
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technology is getting serious scrutiny in 
Japan at NEC Corp. and Kyushu Uni- 
versity. Research is under way as well 
at the Universitét-GH Wuppertal in 
West Germany. 

Pioneering research work on the dy- 
namics of the walls surrounding mag- 
netic domains in bubble memories by 
Floyd B. Humphrey, principal research 
scientist at Carnegie-Mellon, is the basis 
for the original memory-technology pro- 
posal made by Kyushu University’s S. 
Konishi and NEC’s Y. Hidaka and K. 
Matsuyama in papers presented at the 
MAG-19 magnetics conference in 1983. 
In this proposal to turn Humphrey’s re- 
search to practical use, the Japanese re- 
searchers claimed a limiting density of 
200 megabytes/cm?. 

Since the 1983 conference, Humphrey 
and others at Carnegie-Mellon have also 
been working on practical memory de- 
vices. But the U.S. efforts have nothing 
like the funding that Konishi and com- 


SEMICONDUCTORS 


LASER-SELECTED OPTIONS 
SET CHIP UP FOR 






DALLAS 
aser beams could help 
divine yet another 
semiconductor market, 


wedged between the huge 
commodity-chip business 
and the emerging semi- 
custom arena. Next week, 
Dallas Semiconductor 
Corp. will take aim at this 
potential market, introduc- 
ing its first late-definition 
components tailored by di- 
rect write of lasers. In 
this approach, patterns 
and options are written 


pany have—$1 million, claims Hum- 


CLEAN CUT. Lasers set the timing on Dallas Semiconductor’s 


phrey. “The Japanese are going full- 
bore on this,” he says. Bloch-line memo- 
ry devices may make it to the product 
stage in five to seven years, Humphrey 
and Kryder predict. 

Konishi has formulated an idea and 
demonstrated the practicality of the 
physics for detecting (reading) a Bloch 
line. The Carnegie-Mellon researchers 
are in the process of making the masks 
to show the practicality of Konishi’s 
reading concept. This leaves a lot of 
work to be done in developing the tech- 
nology to realize its density potential, 
test the medium’s stability, and develop 
a manufacturing process. 

A year ago, Humphrey thought 
Bloch-line memory technology was 
about 10 years away from product reali- 
ty. Now, after considering the Carnegie- 
Mellon group’s progress over the past 
year, he has shortened that projection 
by at least three years. -Tom Manuel 
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into the silicon of fabricat- delay-line IC, which replaces hybrids like the one behind it. 


ed chips when they are 
still on wafers. Then the chips are cut 
apart and packaged. 

For its first offerings, the 1%-year- 
old company is using highly accurate 
laser systems to set timing parameters 
of new monolithic silicon delay-line cir- 
cuits. But beyond the initial application 
of its laser technique, Dallas Semicon- 
ductor believes a whole new chip market 
is waiting: high-volume integrated cir- 
cuits that can serve smaller niches by 
offering laser-selectable options. 

“This is a way of making standard 
products cover a greater application 
range than would otherwise be possi- 
ble,’ says Michael Bolan, marketing di- 
rector and one of the company founders 
who left Mostek Corp. in order to pur- 
sue new late-definition chip technologies 
[HlectronicsWeek, Jan. 7, 1985, p. 17]. 
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“Unlike firms promoting user-designed 
Ssemicustom ICs, we have a philosophy 
that there will be something between 
standard and semicustom products. We 
think it will be standard products that 
have ‘optioning’ capabili- 
ty, and optioning will be 
brought about by 
lasers.” 

The company says its 
new CMOS chips are the 
first significant advance 
in two decades for delay-line compo- 


nents. Delay-line devices, which have re- 


mained hand-made hybrids since they 
first appeared in the 1960s, are used 
widely to synchronize memory data. The 
new monolithic DS1000 silicon delay 
lines are potentially lower in cost than 
the hybrids, vary by only 1 ns over a 








A way to make 
standard products 
do more 





wide temperature range, and can be sur- 
face mounted. 

Initially, Dallas Semiconductor will 
use advanced lasers based on a neodym- 
ium yttrium-aluminum-garnet compound 
on half a dozen products. In addition to 
setting the timing characteristics of its 
14-pin delay-line chips, the company will 
use Nd:YAG lasers to program in op- 
tions on telecommunication circuits and 
create unique features for a new line of 
secure-memory software cartridges. 

Lasers are used in an isolated area of 
the chip, separated by guard rings from 
circuits that would be damaged by the 
blast. Options can be chosen by selec- 
tively blowing fuses—a process normal- 
ly used for correcting chip faults. Secu- 
rity and timing parameters are created 
by writing patterns on special targeted 
areas of the fabricated die. With this 
nontrimming technique, the laser beam 


creates a certain code word by writing 


nonvolatile bits into the silicon. These 
bits define a calibration constant, and 
the code word changes the definition of 
the part. The laser equipment, made by 
Quantronix Corp. of Smithtown, N. Y., 
can position the beam to 1-uwm accuracy. 

With the DS1000 delay lines, the laser 

system automatically positions each sili- 
con die before writing a patterned cali- 
bration constant. Dallas Semiconductor 
has developed a number of proprietary 
positioning and laser-control programs 
for the equipment, which uses pattern 
recognition to align targets. The pat- 
terns on the 7,500-mil* delay-line chip 
will set timing characteristics to within 
1 ns of any speed chosen. The laser- 
programming systems are being set up 
to handle tens of millions of silicon de- 
lay lines next year. 
EXPEDITIOUS. Bolan says __laser-pro- 
grammed options not only will serve 
customers better, but also will help ex- 
pedite chip introductions by as much as 
two years because engineers can com- 
plete product definition without waiting 
for market standards to emerge fully. 

“Telecom is a particularly good exam- 
ple of an area where much of the time 
is spent in product definition. It’s a real 
moving target,’ he notes. “Now, if we 
know what 90% of the chips will be, we 
can complete the design. 
The remaining 10% can 
be set by laser after 
chips are fabricated.” 
Dallas Semiconductor 
will use the option-tailor- 
ing approach on a new 
40-pin serial T-1 transceiver. 

The direct-write laser work is the sec- 
ond tine of Dallas Semiconductor’s 
three-pronged thrust into new methods 
for low-cost application-specific ICs and 
to date involves the most heavily re- 
searched technology. This year, the com- 
pany introduced 14 IC products featur- 
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ing nonvolatile memories backed by em- 
bedded lithium energy cells. Customers 
and makers of end equipment can set 
chip features by loading software into 
lithium-backed memory. Next year, the 
company plans to start using a high- 
voltage ion-implantation technique to 
customize entire completed wafers for 
express delivery of chips. 

The young company considers the in- 


LOCAL-AREA NETWORKS 


NEW SNA PROTOCOLS LOOK 
TAILORED FOR TOKEN RING 






SAN JOSE, CALIF. 

he curtain is about to fall on the 

first act of IBM Corp.’s token-ring- 
network drama. Industry sources indi- 
cate that price and availability of IBM’s 
long-awaited token-ring local-area_net- 
work will be announced this week, or 
very shortly thereafter. 

Once details of the token ring’s physi- 
cal connection and data-link-layer net- 
work-management functions are re- 
vealed to end the first act, the curtain Is 
sure to come up on another scene—the 
one that depicts how the token ring fits 
into the Systems Network Architecture, 
IBM’s master networking plan. 

IBM has been systematically leaking 

details of an adjunct to SNA dubbed 
Low Entry Networking, whose proto- 
cols appear appropriate for use on a to- 
ken ring. Analysts familiar with the 
computer giant’s network plans say 
SNA/LEN makes it almost as easy to 
change the logical structure of the net 
as the token-ring connection makes mov- 
ing devices around, so they expect some 
SNA/LEN details to be unveiled at the 
ring announcement. 
PEER TO PEER. SNA/LEN revamps the 
mainframe orientation of SNA with 
peer-to-peer communication and dynam- 
ic-reconfiguration capabilities. For ex- 
ample, under SNA/LEN, two intelligent 
devices such as engt- 
neering work stations 
can communicate direct- 
ly across the net without 
a mainframe intermedi- 
ary. And if one is moved 
to a new location, SNA/ 
LEN greatly simplifies updating net- 
work routing tables and directories. 

Because the IBM local network is 1m- 
plemented as a superset of the Institute 
of Electrical and Electronics Engineers’ 
802.5 token-ring standard, non-IBM de- 
vices with an 802.5 interface will be able 
to make the physical connection and 
share the same cable. However, ana- 
lysts caution that such devices will be 
doing without the diagnostic and _ net- 
work-management capabilities IBM is 
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Communication 
will not require 
a mainframe 





troduction of its new laser-programmed 
chips a critical step. “We are betting a 
major portion of the company on the 
laser technology,” admits Bolan. A half 
dozen U.S. patent applications stem 
from the 14-pin silicon delay line. Three 
of the patent applications cover circuit- 
design techniques—one involves topol- 
ogy, and two are for laser-processing 
techniques. —J, Robert Lineback 





NET WATCHER. LEN protocols will bring dy- 
namic reconfiguration to the SNA world, says 
Communication Solutions Inc.’s Czubeck. 





building into its interface. Non-IBM in- 
terfaces will not have the hooks neces- 
sary to take advantage of SNA/LEN. 

One of the biggest criticisms leveled 
at SNA is that network addressing and 
routing tables must be set up in ad- 
vance. This means that every time a de- 
vice is wheeled across the floor, the en- 
tire network must be brought down and 
the network addressing 
and routing tables modi- 
fied—usually by a large 
support staff—before it 
is brought up again. 

What has been miss- 
ing is the ability to re- 
configure the network dynamically, says 
Donald H. Czubeck, vice president of 
technical development for Communica- 
tion Solutions Inc., San Jose, Calif. The 
company, which is owned by Control 
Data Corp., specializes in IBM-compati- 
ble data communications. 

Over the last several years, IBM has 
been quietly introducing office-automa- 
tion products that support peer-to-peer 
communications through SNA enhance- 
ments called Logical Unit 6.2 and Physi- 















cal Unit 2.1, says Czubeck. The enhance- 
ments let network nodes communicate 
directly and handle multiple communica- 
tion sessions. Most notable among the 
products with these enhancements have 
been the System/38 Display Writer and 
the System/36 Departmental Processor. 

SNA/LEN modifies both Logical Unit 
6.2 and Physical Unit 2.1, adding the 
ability for a small-system node to take 
care of routing for sessions not intended 
for itself. Furthermore, the small-sys- 
tem node will act just like a full net- 
work node, since it will have full knowl- 
edge of the network’s topology. 

“SNA/LEN sets the stage for the mi- 
gration of network technology,’ Czubek 
explains. “What it adds is the ability to 
move or add a work station to a net- 
work and have those work stations dy- 
namically distribute their addresses to 
all the other stations in the net.” 
DIAGNOSTICS. Though SNA/LEN will 
greatly increase the distribution of intel- 
ligence across the network, a mainframe 
computer will continue to handle the 
crucial role of network management and 
diagnostics, Czubeck says. 

There are two major mainframe pro- 
grams dedicated to network manage- 
ment and diagnostics. One is for diagno- 
sis of the physical network—such prob- 
lems as modem failures, data-link fail- 
ures, and noisy communication lines. 
The other takes care of diagnostics .in 
the logical net and the higher levels of 
SNA protocols; its main job is fixing er- 
rors made in configuring the net and 
detecting SNA protocol errors. 

The two SNA diagnostic packages use 
information sent to the mainframe by 
the IBM token-ring adapter boards on 
the network. This data is not available 
from other 802.5-interface products. 
Without the diagnostics of SNA’s main- 
frame software or the dynamic confi- 
gurability afforded by LEN, non-IBM 
devices with 802.5 interfaces will be able 
to share the physical connection, but lit- 
tle else. -Robert Rosenberg 



















































PERSONAL COMPUTERS 






AT&T ADDS MUSCLE 
TO BATTLE IBM 


NEW YORK | 
A“ more ammunition in its battle 
with IBM Corp. for the hearts and 
minds of corporate America, AT&T Co.’s 
Information Systems Division last week 
displayed powerful additions to its per- 
sonal computer line, the most prominent 
being a version of IBM’s Personal Com- 
puter AT that runs programs simulta- 
neously under the Unix and MS-DOS op- 
erating systems. 
Industry analysts note that AT&T’s 
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addition of a PC AT look-alike merely 
satisfies one requirement to do business 
in the personal computer market. But 
the bridge AT&T now offers between 
MS-DOS, the most popular personal 
computer operating system, and Unix, 
AT&T’s bread-and-butter operating sys- 
tem, could strengthen AT&T’s market 
position significantly. 

“AT&T's entire strategy is based on 
Unix,” notes George Colony, president 
of Forrester Research Inc., Cambridge, 
Mass. “They need some way to civilize 
Unix. The product attempts to do that.” 
OUTDONE. “We have out-PC-AT’ed IBM 
right now,” said a jubilant James D. Ed- 
wards, president of AT&T Computer 
Systems Division, Morristown, N.J., in 
announcing the new products. “The abil- 
ity to run DOS and Unix separately and 
together [on the same machine] frees 
customers from the necessity to choose 
between DOS and Unix” when buying a 
personal computer. 

AT&T’s new personal computer is the 
PC 6300 Plus, made for it by Ing. C. 
Olivetti & C. Like the PC AT, it uses 
Intel Corp.’s 80286 microprocessor. 
AT&T says the computer is designed 
without wait states, so it runs 25% fast- 
er than the PC AT. Like the PC AT, the 
6300 Plus costs $6,320 for a standard 
configuration that includes 512-K bytes 
of main memory, a 1.2-megabyte floppy 
disk, a 20-megabyte hard disk, monitor, 

















keyboard, and serial and parallel ports. 
Available immediately, the 6300 Plus 
is “100% hardware- and software-com- 
patible with the IBM PC/XT, unlike the 
PC AT,” Edwards pointed out. A kit to 
upgrade older 6300 machines to the new 
6300 Plus will be available in December 
for $2,995. Industry analysts estimate 
10% to 15% of the users of the older 
6300 will buy the upgrade kit. Colony of 
Forrester Research expects AT&T to 
ship 95,000 of the PC 6300s in 1985, 
bringing its installed base by the end of 
this year to 110,000 machines. 


AT&T’s bridge 
to MS-DOS could 
civilize Unix 






AT&T will have available in the first 
quarter of 1986 a $375 software package 
called Unix/OS Merge. This will allow 
6300 Plus users to run programs written 
for the MS-DOS operating system at the 
same time they're running programs 
written in Unix. With the package, MS- 
DOS runs as a Unix task, allowing “full 
multitasking in the DOS environment,” 
Edwards added. 

To upgrade its Unix machine, also 
known as the model 7300, AT&T intro- 
duced the DOS-73, a $995 coprocessor 
board made by Alloy Computer Prod- 


















ucts Inc., Framingham, Mass. Contain- 
ing an Intel 8086-2 processor with half a 
megabyte of random-access memory, 
the DOS-73 board allows a model 73800 
to run MS-DOS version 3.1 “at a consid- 
erably higher speed than that of an IBM 
PC/XT,” AT&T said. As a result, the 
7300 with DOS-78 can run popular MS- 
DOS software packages, such as Lotus 
Development Corp.’s 1-2-3 integrated 
spreadsheet, for the first time. The 7300 
is made for AT&T by Convergent Tech- 
nologies Inc., Santa Clara, Calif. 
Taking aim at IBM’s System 36/PC, 
AT&T introduced the Unix PC model 
3B1, which Edwards called “a bridge 
system between the minicomputer world 
and the personal computer world.” The 
machine, based on Motorola Corp.’s 
68010 microprocessor, will be available 
next month at prices ranging from 
$8,495 to $9,995, depending on which of 
the three configurations chosen. Opti- 
mized for five users (though it can han- 
dle up to nine), it “sets a new standard 
for price performance,’ Edwards said. 
The new 8B2/310 machine can handle 
up to 14 users, Edwards said, which 
puts it between the 10-user 8B2/300 and 
the 25-user 8B2/400 products. An option- 
al math-acceleration coprocessor gives 
the 3B2/310 “MicroVax II-like perfor- 
mance,’ according to Edwards. Prices 
for the 8B2/310 range from $18,950 to 
$18,900. -Robert J. Kozma 


OPTOELECTRONICS | | 





CORBEVILLE, FRANCE 
Ae of French engineers thinks 
it may be on the road to solving one 
of the most fundamental problems limit- 
ing the future of optical communica- 
tions: how to switch large numbers of 
optical signals without reducing the 
bandwidth of the original signal. 

The researchers, working at the Cen- 
tral Research Laboratory of Thomson- 
CSF in Corbeville, a suburb of Paris, 
have developed a scheme for optically 
deflecting the light beam carried by an 
optical fiber so the beam can be injected 
into any one of at least 1,000 other fi- 
bers. Thomson calls its system optical- 
beam steering using dynamic hologra- 
phy—it deflects light beams using a dif- 
fraction grating recorded by holographic 
means in a light-sensitive crystal. 

The company’s aim in developing the 
scheme is to find a way of relieving the 
bottleneck that occurs in switching opti- 
cally transmitted communications. This 
could form the basis for an end-to-end 
optical switching system for potential 
use in a variety of telecommunications, 
data-processing, and data-communica- 
tions areas. 
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HOLOGRAPH SWITCHES OPTICAL SIGNALS 


The current method for switching op- 
tical signals involves converting them 
into electrical signals, switching them to 
new paths, and then using the switched 
electrical signals to drive semiconductor 
lasers that inject beams into fibers that 
carry them forward. The problem is that 
the communications bandwidth realized 
is limited to that of the electrical switch- 






CROSSPOINT. Light beams from a matrix of input fibers are 
deflected by a bismuth silicon oxide crystal to selected fibers in 
the output matrix in Thomson’s dynamic holographic switch. 








ing module and associated conversions, 
a figure inherently lower than what can 
be transmitted over an optical fiber. The 
only optical switches so far realized 
have been optomechanical, using mir- | 
rors. These are suitable for realizing 
only a handful of connections. 
Thomson’s choice for the crystal is 
bismuth silicon oxide (BSO), because of 
72 three essential properties 
it offers. First, holograph- 
ic images can be recorded 
and erased in a BSO crys- 
tal in real time. Second, 
the material is available in 
sufficiently large pieces to 
make it possible to switch 
a large number of points. 
Finally, it features inher- 
ent memory—connections 
once established are main- 
tained even after the writ- 
ing beams are turned off. 
After a beam of light is 
emitted from one of the 
fibers upon entering the 
switch, it encounters a dif- 
fraction grating that is re- 
corded in the crystal. By 
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modifying the spatial frequency and the 
orientation of the induced grating, it is 
possible to change the direction in which 
the beam is diffracted along horizontal 
and vertical planes, thus causing its de- 
flection toward the input of the desired 
fiber of the opposite matrix. 

VISIBLE. The BSO crystal is not photo- 
sensitive at the near-infrared wave- 
length of semiconductor lasers used in 
telecommunications. The beams from 
two visible-light lasers write the grating 
that causes the deflection. These lasers 
use dye sources to provide an output 
with variable wavelengths from 535 to 
575 nm. When the two beams interfere 
with each other in the BSO crystal, the 
grating they write there deflects the 
signal beam in a direction that is a func- 
tion of their wavelengths. Thus, varying 
the wavelengths of the two writing la- 






















INDUSTRIAL CONTROL 


SOFTWARE LETS IBM PC 
DO REAL-TIME CONTROL 









































HUDSON, N. H. 
Une! Automation Inc. has come 
up with a software-development sys- 
tem with a flow-chart-based program- 
ming language that gives personal com- 
puters the speed necessary for real-time 
control. The development could give per- 
sonal computers a fighting chance to re- 
place programmable controllers in some 
industrial control applications. 

The Hudson, N.H., company claims 
its system beats programmable control- 
lers in both speed and flexibility. Pro- 
grammable controllers, which have long 
ruled the roost for real-time control, use 
ladder-diagram programming to ease 
troubleshooting by technicians on the 
factory floor. But ladder-diagram pro- 
gramming, a language based on Bool- 
ean algebra, is time-consuming and very 
cumbersome for applications that in- 
volve data manipulation. 

Makers of programmable controllers, 
such as Allen-Bradley Co., are strug- 
gling to increase functionality and ease 
of use. Some controller vendors offer 
software for setting up ladder diagrams 
on a personal computer, and then trans- 
ferring them to the programmable con- 
troller. This cuts costs, but doesn’t 
make it easier to manipulate data with 
ladder-diagram techniques. 

‘Ultimately, we’re developing alterna- 
tive control languages,” says James Co- 
burn, manager of processors and com- 
munications for Allen-Bradley’s Pro- 
grammable Controller Division, High- 
land Heights, Ohio. The eventual goal, 
he adds, would be to give end users the 
ability to create macros (which resemble 
subroutines) in multiple languages. 
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sers changes the deflection angle. Once 
the grating is written, the crystal be- 
comes a passive optical switch. 

The switching device is designed to 
connect two matrixes made up of nxn 
optical fibers, each ending in a micro- 
lens. The practical limit is somewhere 
between 1,000 and 10,000 fibers per ma- 
trix, according to Jean-Pierre Herriau, 
the engineer coordinating the project. 

Thomson has developed a prototype 
that can switch a beam toward as many 
as 200 addresses with a switching time 
of about 20 ms—sufficient for standard 
telecommunications applications. Fur- 
ther research will center on optimizing 
the BSO material to raise diffraction ef- 
ficiency, which is currently only 1%, to 
the 10% to 20% Thomson researchers 
deem necessary for communications ap- 
plications. -Robert T. Gallagher 


Universal Automation claims its pro- 
gramming language, called Flo Pro, will 
reduce setup times and provide more 
flexibility than ladder diagramming. In 
a typical task, Universal Automation’s 
system allows a standard IBM Corp. 
Personal Computer to read 64 inputs, 
update 64 outputs, evaluate program 


logic, and restart the process in 10 ms. 


If the input/output numbers are raised 


to 512 each, the scan takes about 25 ms, 


the company says. 

The key to Flo Pro’s speed is the soft- 
ware, which keeps track of where it is 
on the flow charts at all times. This 





FLOWING. Universal Automation’s Lavallee says flow-chart- 
based software doesn’t have to scan logic for each step. 





avoids the need to scan all logic for each 
step, as would a Boolean language, says 
Ron Lavallee, the company’s president. 
So although personal computers have 
slower processors and I/O circuitry than 
programmable controllers, the scan 
rates meet or beat controller rates in 
most applications. 

BUILT-IN DEBUGGING. The system is mul- 
titasking in that it allows a single task 
to be broken down into as many as 90 
flow charts, which can execute simulta- 
neously. Debugging features, such as 
the ability to freeze a program in mid- 
stream, are built in. 

To use Flo Pro, users begin by de- 
scribing the automation task in the form 
of a functional flow chart. The next step 
is to convert the flow chart into a exe- 
cutable flow chart consisting of num- 
bered action and test blocks. The execut- 
able flow chart is keyed into the com- 
puter in response to a series of prompts 
from the language’s interface. 

Universal Automation admits its lan- 
guage will provide only small productivi- 
ty gains in the automation concept 
stage. The major time savings comes in 
software development, however, where 
productivity gains from 25% to 757% are 
predicted. “The more complex [the 
task], the better we look,” says Laval- 
lee. “It also depends on how well people 
write flow charts.” 

What makes this process faster, says 
Lavallee, is that the user is merely con- 
cerned with what needs to be done rath- 
er than how to do it. “You don’t need to 
know specialized programs,” he says. 
“A mechanical engineer can pick it up 
and program it almost immediately.” 

The system will not immediately re- 
place programmable controllers in harsh 
industrial environments, says Lavallee, 

: partly because most per- 
sonal computers are not 
rugged enough. But he 
believes clean high-tech 
industrial sites will pro- 
vide a market. The sys- 
tems are already in place 
at a hard-disk burnishing 
operation and an automat- 
ed __ printed-circuit-board 
testing facility. 

Along with the soft- 
ware package, Universal 
Automation is also mak- 
| ing a number of interface 
™ modules and offers what 
™ it calls an automation con- 
i troller, a unit that stands 
jin for the computer for 
the execution of the pro- 
gram. The flow-chart pro- 
grams can be keyed in on 
f a separate personal com- 
puter and then download- 
ed to the automation con- 
troller. -—Craig D. Rose 
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WASHINGTON 
Fyre in the face of a 56% increase in 

Pentagon spending for research and 
development over the past four years is 
“a modest decline” in the U.S. standing 
in basic technology versus the Soviet 
Union. So says a report, released last 
week by the chairman of the House 
Armed Services Committee, that ques- 
tions whether the nation has received an 
adequate return on its four-year, $1 tril- 
lion military investment. 

Rep. Les Aspin (D., Wis.) released the 
25-page compendium of statistics in con- 
junction with the start of a series of 
hearings designed to assess the Reagan 
Administration’s unprecedented peace- 

time buildup. Aspin, critical of Pentagon 
procurement policies in the past (though 
he more recently spearheaded Demo- 
cratic party efforts to toughen its 
stance on defense issues), has called 
hearings before the House committee’s 
Defense Policy Panel in anticipation of 
shrinking Pentagon budgets. 

Inside the overall 56% increase, mea- 
sured in constant fiscal-year 1985 dol- 
lars, Pentagon funding of basic technol- 
ogy rose 63% in real terms between 1980 
































PENTAGON ISN’T GETTING 
MONEY’S WORTH IN R&D 






and 1985, Aspin estimates. 

Yet Aspin’s report concludes that 
there has been a technology decline 
based on the DOD’s own comparisons of 
the relative Soviet-U.S. standing in 15 
key military technology areas: in 1980 
and 1985. The DOD reports rate the 
U.S. as superior, equal, or inferior to 
the Soviet Union in these areas. In 1985, 
the U.S. position has deteriorated in 
three areas: microelec- 
tronic materials, electro- 
optical sensing, and sub- 
marine detection. Eleven 
other areas are un- 
changed, including laser 
technology (where the 
superpowers are believed to be equal), 
computers, telecommunications, optics, 
and signal processing. Only radar sens- 
ing improved. “By the Defense Depart- 
ment’s own judgment, the results do not 
compare favorably with the investment 
made,’ Aspin concludes. 

The Pentagon quickly issued a re- 
sponse that does not specifically address 
Aspin’s assertions concerning research 
and development spending, but does re- 
but his contention that “the one thing 






U. S. loses ground 
to Soviets despite. 
hike in spending 





that clearly has grown in the weapons 
area is unit costs.” 

The DOD says that new equipment 
deliveries began during fiscal year 1984, 
and that “because, in general, this re- 
places older equipment, you would not 
expect inventories to rise.” Citing the 
reduced cost of weapons such as the 
F/A-18 fighter and the AIM-9 air-to-air 
missile, the DOD argues that the cost of 
many weapons systems has decreased. 
“Progress has been made,” the DOD re- 
buttal states. “Our military strength 
has improved over the past four years, 
but there is much more to do.” 

Peter L. Aseritis, who follows the mil- 
itary electronics market for E. F. Hut- 
ton & Co., New York, 
generally dismisses the 
Aspin report as political- 
ly motivated. Still, he 
agrees with its conclu- 
sions about a U.S. de- 
cline in basic technol- 
ogies such as microelectronic materials. 
The Soviets have gained because they’ve 
had so far to go, he says, while the U.S. 
continues to push the state of the art. 

Later this month, hearings will be 
held on how the present defense re- 
quirements can be reconciled with con- 
strained resources. Next month, Aspin’s 
panel will turn its attention to how the 
formulation of defense policy can be 
made “more a matter of rationality than 
improvisation.” —George Leopold 
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NEW YORK 
Weer the strike for higher wages 

and improved fringe benefits 
against Sperry Corp. by 3,300 employ- 
ees—including 1,900 engineers—at two 
Long Island plants began on Sept. 12, 
both sides said it would be long, proba- 
bly bitter, and possibly irreversibly dam- 


union. It is well on its 
way to fulfillmg those | 
gloomy predictions. : 

Into its fourth week | 
without noticeable soft- | 
ening on either side, it is | 
approaching the length 
of the six-week strike 
that hit Sperry in 1976. § 
Bitterness is creeping | 
into the public and pri- 
vate actions by both 
sides. Last Monday, 
Sperry imposed a news 
blackout. A police horse 


aging to both the company and me 



















STRIKERS SLOW SPERRY DEFENSE WORK 






judge issued guidelines to picketers in- 
structing them to refrain from threaten- 
ing or harassing nonstriking workers at 
the two affected plants in Lake Success 
and at Long Island’s MacArthur Airport 
in Bohemia. The company has issued a 
statement that it might move its work 
on military contracts off Long Island to 


pends on defense con- 
tracts for 95% of 
work at the plants. 

Observers expect the 
pressure from both sides 
to create lasting ill will: 
“It will leave a legacy of 
bitterness,’ says M1 
chael Geran, an analyst 
for E. F. Hutton. 

For its part, Sperry 
has to balance the in- 
creasing competition and 
a shrinking market for 
defense contracts with 


dane nonunionized plants. Sperry de-, 


its 


was slashed at one of MOVESUP. ie cand i Kroaer sap- the: fact that the Long 
the picket sites. At the pointment as president and chief Island workers (the only 
company’s request, a executive officer of Sperry was unionized segment of a 


state supreme court partofacorporate reorganization. company that employs 
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60,000 people) are demanding more than 
the company thinks it can handle. 

“With the change in technology and 
systems development, the rate of spend- 
ing in the defense industry is scheduled 
to slow down,” says Geran. “Over a pe- 
riod of time, a greater proportion of con- 
tracts will be information-system-based. 
This also will lead to differences of opin- 
ions between management and labor in 
terms of how to manage the transition.” 

Also inexorably tied to the strike are 
the general fortunes of Sperry. The 
company calls itself the world’s fourth 
largest computer company, with com- 
puter-related revenues of $4.2 billion, 
yet observers consider it a weak mem- 
ber of industry because, for one thing, it 
is tied to rapidly aging technology. 
NO MERGER. Still, Sperry is reputed to 
employ some of the industry’s best engi- 
neers, making it a takeover target. Last 
June, a merger attempt with Burroughs 
Corp. failed. Such a move would have 
created the world’s second largest com- 
puter maker behind IBM. 

One result of the failure was the nam- 
ing of Joseph J. Kroger as president 
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and chief executive officer. Kroger, for- 
merly president of Sperry’s Information 
Systems Group, served as the company 
spokesman during the tense days of the 
Burroughs merger collapse. Some ob- 
servers see his appointment as part of a 
plan to make Sperry more attractive to 
a possible buyer. 

But what kind of blow will a long 
strike deal? Already, it is taking its toll, 
and Sperry admits that its reliance on 
senior engineers to do all the work has 
created a difficult situa- 
tion. Sperry is falling be- 
hind schedule, which led 
to the company’s state- 
ment about moving part 
of its operations away 
from Long Island. 

“From the very beginning, our single 
focus has been to meet our contract 


commitment with the Department of 


Defense,’ says Nancy Macenko, 
Sperry’s manager of communications. 
“Of course, we cannot fulfill our com- 
mitments without the other half of our 
work force, namely the engineers. In ef- 
fect, what we said is that if the strike 
does not end within a reasonable period 
of time, we will consider moving our 









LOS ANGELES 
Me manufacturers of dynamic ran- 
dom-access memories, as they push 
toward the volume production of 1-Mb 
parts, have come upon a very sticky 
problem in the probe-test cycle for the 
big devices. They say it is very difficult 
to analyze the failure data of the redun- 
dantly configured memory arrays and 
repair them during the same cycle with 
an attached laser system. Available test 
systems are too slow to do the job. 

Teradyne Inc. will unveil a 
package this week for its J386 
memory test system that tar- 
gets this and other problems 
of testing megabit parts. A 
number of Japanese tester 
vendors have, like Boston- 
based Teradyne, added paral- 
lel-testing capabilities to offset 
the longer testing times for 
megabit RAMs. But Teradyne 
has also done extensive soft- 
ware work to shorten the test- 
cycle time for each chip. 

The Teradyne enhancement 
is timely, because the first ap- 
pearances of the 1-Mb chips 
[Electronics, Sept. 30, 1985, 
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‘The strike will 
leave a legacy 
of bitterness’ 


mms 2 SINAller base.” Zylla 






TERADYNE TUNES SYSTEM 
FOR MEGABIT MEMORIES 






contracts to other locations where they 
can be fulfilled.” 

The union has countered that the com- 
pany threat is mere bluster and that it 
lacks the engineers and facilities to 
transfer the government work to other 
locations. In fact, says Henry Zylla, 
president of Local 444 of the Interna- 
tional Union of Electrical, Radio, and 
Machine Workers, if the strike is al- 
lowed to continue, Sperry will suffer the 
loss of a significant number of engl- 
neers. ‘We have been 
told that a lot of our 
people are leaving. We 
will lose hundreds. In 
1976, we lost 350 engi 
neers and that was with 


contends that each engineer lost will 
cost the company $12,000 to replace. 

However, “We don’t have any firm 
evidence that any engineers have left,” 
Macenko counters. “At this point, that 
is merely picket-line speculation.” 

But the true cost will be in terms of 
morale, according to Zylla. “Even when 
they go back to work, these people will 
still be unhappy.” 

Jesse J. Leaf and Gina G. John 


The Dual Megabit Catch RAM hard- 
ware-and-software package adds $40,000 
to the $200,000 price of a J386 memory 
tester, more than 300 of which have 
been sold. The term Catch RAM refers 
to the capture of errors during the real- 
time bit-mapping process. 

Earlier versions of the Teradyne test- 
er did not work fast or accurately 
enough even for simpler 256-K chips, 
and could not handle parallel testing 
necessary to boost throughput to ac- 





eal-time bit mapping can be observed graphically 


ceptable levels. Engineers at Teradyne’s 
Semiconductor Test Division started ad- 
dressing these shortcomings more than 
a year ago and consider the project as 
challenging as any yet tackled. 

The most difficult part of the task 

was software development, particularly 
writing a fast redundancy algorithm 
that in a few hundred milliseconds can 
determine all possible solutions for re- 
pairing a device. Overall cycle time per 
chip for the enhanced tester is about 350 
ms, not including laser repair, compared 
with a full second for previous versions. 
Most individual test functions within the 
program take about 60 ns. 
HARDER THAN IT LOOKS. Boosting tester 
performance for 1-Mb DRAMSs is a task 
“everyone thinks is easy, but is tough,” 
observes Jerry Hutcheson of VLSI Re- 
search Inc., San Jose, Calif., a consul- 
tant who closely follows semiconductor 
testing. The Japanese, however, have 
not been deterred. 

Advantest Co. of Tokyo, which be- 
fore Oct. 1 was called Takeda Riken, 
last December began shipping its T3332 
test system, which can handle 1-Mb 
RAMs. Advantest claims that close to 
150 systems have been delivered—at an 
average cost of about $500,000—but ad- 
mits that many (other sources say most) 
of those are set up to test 256-K chips. 

Michiaki Chamoto, manager of ad- 
vanced test equipment sales for Advan- 
test, says that the major design change 
for this system was provision for two 
test heads and two eight-sited auto- 
handlers, so 16 chips can be tested at 
once to lower per-device testing costs. 

Ando Electric Co., also of Tokyo, has 
been marketing its DIC-8042 since April 
for roughly $458,000 per unit. Also ac- 
commodating up to 16 1-Mb devices at a 
time, this system also features on- or 
off-line redundant memory testing. 

Two other Japanese companies who 
have brought such testers to market are 
Hitachi Electronics Engineering Co. 
and Minato Electronics Co. Hitachi’s 
system, offered beginning in 
June with the same general 
features as the Advantest sys- 
tem, is expected to be used 
mostly in house. Minato says it 
began marketing its 94000 sys- 
tem last year. 

Teradyne has not taken par- 
allel testing as far as Advan- 
test and Ando. The structure 
of the Catch RAM allows the 
system to accommodate only 
two 1-Mb chips or four 256-K 
devices at a time. 

A feature of the tester that 
should be useful in device 
characterization, says product 
manager Robert Powers, is the 
display, “where you can actu- 


testing problems to the fore. when Catch RAM is added to Teradyne’s J386 memory test system. ally see what's going on in the 
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Introducing the HP 9000 Series 300 





The computer that 


Starting right now, HP is going to change your thinking 
on the ways that computers can change. Because now, there’s 
a computer system so easy-to-configure that it meets 
today’s application requirements quickly and cost-effectively, 
and so modular and expandable that it embraces future 
application needs as well. Whatever the job at hand — 
advanced CAD and measurement automation, or word 
processing, spread sheets, and database management — 
the new HP 9000 Series 300 is equal to the challenge. 


Your pick of processing power. 

The Series 300 offers you the appropriate processing 
power for the job, running your choice of two Motorola 
microprocessors: the 68010 16/32 bit and the 68020 32 bit. 
You can start with the 68010 and easily upgrade to the 
68020 when more processing power is required. Just as 
important, you have complete object code compatibility 
across the product line. So when you change processors, 
there’s no need to recompile. 








Changing CPUs in the HP 9000 Series 300 1s a snap. You simply 
plug in a new card set and, with object code compatibility, you shift 
from a 68010 running at 10 MHz to a 68020 running at 16.6 MHz. 


Adding peripherals is easy. 

The Series 300 has the built-in interfaces to handle 
HP’s large, fully compatible family of peripherals. There 
are many compatible monitors of varying resolution, too, 
so you can go from 12-inch monochromatic display all 
the way to high-speed, high-resolution color graphics. 





loves changes 





In addition, there are a number of HP peripherals for you 
to choose from: input and mass storage devices, plotters, 
printers, and more. 


Productive programming language options. 
You also have a complete set of programming language 
tools to work with, to help you better meet the needs of 
your application. For instance, the Series 300 runs HP 
BASIC, as well as HP-UX — HP’s robust version of AT&T’s 
System V UNIX™ operating system. And HP-UX 
supports industry standard programming languages, too — 
FORTRAN 77, Pascal, and C. 


Link entire systems, not just users. 


The Series 300 is designed to be linked with other systems. 
Your initial application may call for a simple, single-user 
system. But the Series 300 has what it takes to grow into 
a sophisticated 100-node LAN based on IEEE 802.3 or 
Ethernet'™ With LAN, the Series 300 can share data 
with the Series 200 and 500 computers in the HP 9000 
family, plus the popular HP 1000 and 3000 family. 


Consistent HP quality. 

With the HP Series 300, you can count on cost of 
maintenance below 4 percent, the result of exceptional 
HP product quality, uniformly maintained with exacting 
tests in temperature, shock, humidity, altitude, and many 
others. Couple this with our complete service and support 
package and you have still more reasons to go with HP. 


Call us today! 

Choose the system that will change to meet the applica- 
tion requirements of you, your users, and your customers 
today and tomorrow. Call your local HP sales office listed 
in the white pages. Or call 1-800-522-FAST (in Colorado, 
223-9717 collect) for the number of the sales office 
nearest you. 


Now, get data on-line, 24 hours a day! 


For immediate information, use your computer and 
modem and dial 1-800-367-7646 (1200 baud, 7 bits even 
parity, 1 stop bit). In Colorado call 1-800-523-1724. 


HEWLETT 
py PACKARD 


DS15514 













chip.” A 16-to-1 display compression of 
memory cells shows on a color monitor 
the real-time bit mapping in progress. 
At present, the tester is designed to 
handle only 256-K-by-4-bit parts, the con- 
figuration potential customers most re- 
quested. None asked for a by-1-bit test 
configuration, though many have these 
chips in the offing. Teradyne officials 
say there is no reason why they cannot 







EINDHOVEN, THE NETHERLANDS 
urope’s electronics-equipment pro- 
ducers have watched their market 

shares slide over the past half-dozen 

years as Far Eastern companies, in par- 
ticular, have undersold them. But Phil- 
ips, Europe’s top producer of both com- 
ponents and electronic equipment, says 
there is a way to counter the decline: 
slash production costs through a mas- 
sive switch to surface-mounted-device 
technology. And to show the way, the 

Dutch company’s Electronic Compo- 

nents and Materials Division (Elecoma) 

intends to intensify its already-strong 
commitment to SMD. 

Eleoma, based in Eindhoven, will 
bankroll the effort by spending between 
$200 million and $300 million on the 
technology over the next five years. Al- 
ready, all of Eleoma’s production facili- 
ties around the world are making at 
least some surface-mounted devices. But 
one of the first moves is the construc- 
tion of a $25 million factory in Roer- 
mond, Holland, devoted to SMD multi- 
layer capacitors. Over the next two 
years, several other Philips plants 
around the world will be converted to 
produce nothing but SMDs. By 1987, ev- 
ery Philips component that can conceiv- 
ably be packaged as an SMD will be. 

Along with producing SMDs, Philips’ 
crusade includes building the pick-and- 
place machines necessary for SMD pro- 
duction lines as well as a heavy promo- 
tion effort to sell the advantages of 
SMD to equipment makers. 

PARTS BY THE BILLIONS. Of course, the 

technology that Philips sees as Europe’s 

salvation translates into a hefty market. 

According to the company’s estimates, 

the worldwide demand for components 

that could come in SMD packages will 
reach 215 billion pieces this year. By 

1990, the total is expected to climb to 

around 290 billion units. 

Actual SMD sales, however, are more 
like 45 billion units worldwide this year. 
They figure to rise to 115 billion by 
1990, Philips says, an annual growth of 
20%. By the end of this decade, SMDs 
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CAN SURFACE MOUNTING 
SAVE EUROPEAN MAKERS? 


supply this test configuration as well. 
While Teradyne will not yet discuss 
further megabit tester improvements, 
especially those that will handle more 
parts in parallel, it is a certainty that 
these will be forthcoming, say observ- 
ers. “We are making a big effort,” says 
Powers. “We haven’t written off the 
memory business.” 
-Larry Waller and Michael Berger 


face-mounted devices as the salvation for 
Europe’s electronic-equipment makers. 


should take about 40% of the total com- 
ponents market. 

Japan is already ahead of the rest of 
the world in the use of the new devices. 
The current SMD penetration there, 
Philips says, is 80% and should be 
around 50% by 1990. In the U.S., the 
respective figures are 15% and 30% of 
an extremely large components market. 
And in Europe, the rise in SMD penetra- 
tion is figured to go 
from 14% this year to 
357% in 1990. 

Besides manufactur- 
ing SMD _ components, 
Elcoma is continuing its 
effort to sell equipment 
makers on the benefits of SMDs, whose 
compact packages drastically reduce 
printed-circuit-board size and can cut as- 
sembly costs by as much as one half. 
Philips began to proselytize in 1988 with 
a series of conferences and seminars 
that covered more than 80% of Elcoma’s 
main customer base outside Japan. Sev- 
eral thousand people, representing 1,000 
companies, attended the events. 





Cut in parts cost 
would stave off 
Far Eastern firms 





Elcoma will step up its educational 
mission along with its manufacturing 
mission. A two-year program of weekly 
courses at several Philips centers in Eu- 
rope will begin this month. Philips ex- 
pects between 6,000 and 8,000 engineers 
to attend. There will also be workshops 
offering practical information and 
hands-on experience in circuit design 
and production using SMDs. 

Finally, Eleoma has been stressing 

the development of placement machines. 
The company’s first, and fastest, unit 
can place 500,000 devices an hour, easily 
meeting the needs of big companies for 
at least the next three to four years. In 
the coming months, Elcoma will add 
modular and highly flexible machines to 
its equipment lineup to suit smaller 
manufacturers. 
NOT JUST FOR MONEY. Although Philips 
is in business to make money, Henk 
Bodt, senior managing director of El- 
coma, maintains that SMD is not just a 
new business opportunity or market 
segment. He regards the technology as 
a weapon to help stave off the attacks 
by Japanese manufacturers and other 
Far Eastern companies against the 
Western electronics industry. 

If Europe and America fail to em- 
brace manufacturing technologies that 
can “reform and salvage our home- 
based production by making it cost-effi- 
cient and competitive again, then no 
amount of protectionism will save the 
Western industries from the Japanese 
invasion,” Bodt says. 

A few figures point up Bodt’s con- 
cern. From 1978 to 1984, the world’s 
electronic-equipment production rose 
from about $100 billion to $240 billion. 
Europe’s share during this period fell 
from 33% to 23% of the world market. It 
lost 7% of the consumer-electronics 1n- 
dustry to the Far East, while 3% of the 
electronic-data-processing sector slipped 
away to the U.S. 

But the U.S., too, has had problems, 
particularly in consumer electronics, 
Bodt says. American producers once re- 
garded it as a low-technology sector. 
They also felt low labor costs were Ja- 
pan’s major advantage. 
So they moved produc- 
tion offshore to low-la- 
bor areas to remain 
competitive. 

This, however, could 
not save U.S. consumer 
electronics. Many companies missed the 
trend to high technology in consumer 
products and failed to make the invest- 
ments necessary to keep pace. In the 
mid-1960s, Bodt points out, shoppers had 
a choice of TV sets from a score of U.S. 
manufacturers. Today, he says, imports 
dominate and the U.S. brand names on 
dealers’ shelves can be counted on the 
fingers of one hand. —John Gosch 
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state of Karnataka in the 
second half of next year. Ja- 
lex, which will eventually | 
have 200 employees, will 
manufacture and market a 
line of standard connector 
parts and assemblies. 


FETs, gate arrays, smart 
power integrated circuits, 
and MOS power transistors 
reaped sales of $77.8 million 
in the first nine months of 
this year, up 20% compared 
with a year ago. Because of 
a one-time tax credit last 
year, net income was down 
slightly this year at $2.3 mil- 
hon for the third quarter 
compared with $2.5 million 
for the same period last year. 


ure more than double the 
present contract. The deal is 
part of a continuing effort by 
the French government to 
use technology sales to re- 
duce its trade deficit with the 
USSR, which rose to a record 
$500 million last year [Elec- 
tronics, July 15, 1985, p. 38]. 


BLUE CHRISTMAS 
AT NATIONAL 


Following a net operating 
loss of $47.6 million in its 
just-ended first fiscal quar- 
ter, National Semiconductor 
Corp., Santa Clara, Calif., an- 
nounced seven additional 
days of plant closings for the 
Christmas and New Year’s 
season. That will make 39 
days of plant closings this 
calendar year. The company, 
which posted additional 
losses because of interest 
and tax payments, had a to- 
tal loss of $53.5 million for 
the quarter, or 59¢ per share. 







































































JOINT VENTURE SET 
IN Al SOFTWARE 


Mad Intelligent Systems, 
San Jose, Calif., will adapt its 
80286-based work stations for 
artificial-intelligence tasks 
through a joint venture with 
Advanced Information & De- 
cision Systems, a Mountain 
View, Calif., AI consulting 
firm. The two have formed 
Ariel Technology to develop 
AI software. Mad has also 
named Sandra Cook, an AI 
specialist from SRI Interna- 
tional, to the new position of 
vice president for expert sys- 
tems. Cook will develop AI- 
based systems for the finan- 
cial community. 

































































RCA RESTRUCTURES 
SOME BUSINESSES 


RCA Corp. has restructured 
some of its electronics and 
communications business and 
phased out some product 
lines, citing competitive pres- 
sures and continued losses in 
its Broadcast Systems Divi- 
sion. RCA will also close its 
West Palm Beach, F'a., plant 
next year. It also merged 
RCA Cylix and RCA Globeom 
to consolidate facilities and 
streamline its operations. 










































DSC CUTS INCOME, 
STOCKHOLDERS SUE 


DSC Communications Corp. 
is trying to keep a dispute 
with a major customer from 
erupting into a lawsuit, but 
the Richardson, Texas-based 
telephone switch maker may 
still wind up in court. Two 
DSC shareholders have filed 
federal suit in Dallas, alleg- 
ing false and misleading fi- 
nancial statements were is- 
sued by the firm in 1984 and 
1985. Early this month, DSC 
announced that a dispute 
with a major telecom custom- 
er—reportedly GTE Sprint— 
was causing it to reduce stat- 
ed revenues and earnings for 
the first half of 1985 and the 
1984 fiscal year. Earnings 
were restated downward by 
$28 million for the first half 
of 1985 and $13.5 million. 









































EMULEX ALLEGES 
DEC VIOLATIONS 


Claiming that Digital Equip- 
ment Corp. has violated fed- 
eral antitrust laws, Emulex 
Corp. has filed several coun- 
terclaims to DEC’s patent-in- 
fringement suit [Electronics, 
Sept. 9, 1985, p. 21]. Emulex, 
Costa Mesa, Calif., makes 
controllers and mass-storage 
and communication products 
for DEC computers. 

In its filmg, Emulex says 
that the Maynard, Mass., 
company already dominates 
75% of the peripherals mar- 
ket that Emulex and other 
suppliers address. It also 
claims that the computer 
maker engaged in predatory 
practices—including illegal 
equipment tie-ins, bad faith 
misuse of patents, and abuse 
of the legal process by trying 
to enforce invalid patents. 













































NTT BUYS SECOND 
CRAY MACHINE 


Nippon Telegraph & Tele- 
phone Corp. will spend an es- 
timated $8 million for its sec- 
ond Cray Research Ine. su- 
percomputer. Last year, NTT 
bought a Cray X-MP 22 for 
use in its research and devel- 
opment laboratories. Now the 
Japanese communications gi- 
ant plans to buy an X-MP 1 
from the Minneapolis compa- 
nys Japanese subsidiary, 
Cray Research Japan Ltd., 
for the same purpose. NTT 
bought just $1383 million 
worth of U.S.-made equip- 
ment last year and is not ex- 
pected to match that total in 
1985, hence is looking for 
ways to boost the figure. 











MOTOROLA QUITS 
SOUTH AFRICA 


Motorola Inc. has joined the 
list of U.S. companies pull- 
ing out of the Republic of 
South Africa. Bowing to 
pressure from stockholders, 
the Schaumburg, IIl., compa- 
ny last week said it is selling 
Motorola South Africa, its 
wholly owned _ subsidiary 
there, which manufactures 
mobile and portable radios in 
a 44,000-ft? plant with 225 
employees. The buyer is Al- 
lied Technologies Ltd., a 
South African electronics and 
telecommunications company, 
which will continue produc- 
tion under a manufacturing 
license. Motorola will contin- 
ue to export to South Africa. 





















SEMI TO FORM 
EUROPEAN CHAPTER 


Semiconductor Equipment 
and Material Institute Ince., 
based in Mountain View, 
Calif., has set up a European 
Steering Committee to guide 
the formation of a European 
chapter. The committee, 
which is being chaired by 
Fritz Vieweg-Gutberlet of 
West Germany’s Wacker 
Chemtronic AG, consists of 
European suppliers of semi- 
conductor-processing equip- 
ment and materials. Other 
companies represented in the 
committee are ET Electro- 
tech, UK; Dynamit Nobel Sil- 
icon, Italy; Alphasem Group, 
Switzerland; BSE, Belgium; 
L’Air Liquide, France; and 
ASM, the Netherlands. 


























RENAULT TO BUILD 
SOVIET ROBOTS 


Régie Renault, France’s prin- 
cipal automaker, will likely 
win a contract in the weeks 
to come to retool the Mosk- 
vitch car production plant 
near Moscow. Renault exec- 
utives hope the contract, to- 
taling some $50 million worth 
of welding equipment and ro- 
bots, will lead to a more ex- 
tensive deal whereby the 
company would sell the 
USSR an automobile motor 
production facility for a fig- 








MOLEX SIGNS WITH 
INDIAN COMPANY 


Claiming to be the first ma- 
jor international connector 
manufacturer to join with an 
Indian company, Molex Inter- 
national Inc., Lisle, Ill., has 
signed a joint venture agree- 
ment with Jay Electric Wire 
Corp. of Bombay. The joint 
company, to be known as Ja- 
lex Connector Systems Ltd., 
will set up a plant in the 




























SILICONIX 
BUCKS RECESSION 


While other semiconductor 
companies are announcing 
devastating losses this year, 
Siliconix Inc. reports record 
sales in its third fiscal quar- 
ter of $26.3 million, up 11% 
from a year ago. The Santa 
Clara, Calif., manufacturer of 
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PPLAVERS i Ba to move away from long-term 






HOW STC AIMS TO GET OUT 
OF ITS CASH-FLOW CRISIS 


TROUBLED BRITISH ELECTRONICS CONGLOMERATE 





LONDON 
ak hard by the current slump in the 
electronics industry, Britain’s STC 
ple has been looking for a new chief 
executive since Sir Kenneth Corfield re- 
signed in August in the wake of a 
boardroom revolt over the company’s 
poor performance. The search is now 
over: Arthur Walsh, formerly chief ex- 
ecutive of GEC Electronics Ltd., a sub- 
sidiary of General Electric Co. ple, is 
taking on the job of turning around the 
troubled electronics company. 
Walsh has spent his professional life 


at GEC, and is little known outside the 


company. Yet the 59-year-old Walsh 
could have exactly the quali- 
ties STC needs if it is to sur- 
vive, believes one senior GEC 
executive. The former asso- 
ciate, who declined to be identi- 
fied, says Walsh is a combat- 
ive character who enjoys a 
challenge and gets things 
done. From the moment he 
walked into STC’s swank Lon- 
don headquarters in the Strand 
at the start of this month, 
Walsh has been busy. 

Whereas Corfield played the 
strategist, Walsh is more prag- 
matic. In addition, he comes 
from a company where finan- 
cial controls are stringently ap- 
plied. And, observes his ex-col- 
league, he will not repeat one 
Corfield mistake. “When you 
pursue a grand strategy, the one thing 
you must not do is surround yourself 
with ‘yes-men.’ Walsh likes people who 
argue their corner, and he tends to back 
them. But if they do not deliver, he will 
not accept their excuses.” 

Walsh will have his hands full. “STC 
is at a crossroads,’ says Alec Park, 
STC’s executive director in charge of fi- 
nancial controls. “It can go forward and 
exploit its technology base or go back. 
But given the relentless change in the 
electronics industry, it cannot stand 
still.” It will be Walsh’s task to decide 
on STC’s direction and drive the compa- 
ny toward its chosen goal. 

STC is in the middle of a cash-flow 
crisis. Its problems have been precipitat- 
ed by two factors. First, a general in- 
dustry recession hit all its divisions, par- 
ticularly its telecommunications and 
components operations. Pretax profits 
at the midyear mark dropped sharply to 
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LOOKS TO NEW CEO WALSH TO LEAD TURNAROUND 


$30 million, down from $108 million for 


the same period last year. 


Second, an ambitious acquisition and 
expansion program that netted Britain’s 
International Computers Ltd. ple has 
drained cash resources. Funds have also 
been absorbed in capital projects, such 
as an $85 million chip plant in Foot- 
secray. STC’s cash outflow in the 1985 
first half totaled $263 million, using up a 
$239 million cash infusion from a stock 
issue earlier this year and forcing it to 
increase borrowings by $24 million to 
$393 million. 

STC has also had to make provisions 
in its balance sheet for the cost of dis- 





NEW MAN. Following the resignation of Sir Kenneth Corfield (left) as 
chief executive, STC has chosen former GEC Electronics Ltd. chief 
executive Arthur Walsh to turn around its troubled operations. 


posing of its money-losing operations. 
Closing operations and divesting other 
businesses caused an extraordinary loss 
of $42 million in the first half, which 
wiped out operating profits of $30 mil- 
lion and resulted in a $12 million net 
loss (see chart). 

STC chairman Lord Keith of Cast- 
leacre, who had been acting chief execu- 
tive since Corfield left the company, 
made a start at getting the $2.84 billion 
company back on the rails. Plans were 
announced to trim corporate overhead 
by $100 million a year and to sell off as 
much as 15% of its operations. 

Accountants Peat, Marwick, Mitchell 
& Co. have been called in to help identi- 
fy the core businesses on which STC’s 
management should focus. And consul- 
tants from Arthur D. Little Inc.’s Lon- 
don office will review STC’s component 
business, in particular the semiconduc- 
tor plant being built in Footscray. “We 







strategies and look more carefully at 
our medium-term opportunities and 
needs,” says Lord Keith. 

The wheel of fortune has turned all 

too quickly for the former ITT Corp. 
subsidiary. STC became an independent 
British company in 1982, when the U.S. 
conglomerate sold most of its holdings 
in Britain. 
BROADER BASE. Corfield embarked 
promptly on an acquisition program 
aimed at transforming STC from a 
stodgy manufacturer of telecommunica- 
tions gear into a broadly based informa- 
tion-technology group. The convergence 
of telecommunications and data process- 
ing- would create major business oppor- 
tunities for a company with fingers in 
both pies, Corfield believed. 

Corfield’s boldest move came last Sep- 
tember, when he purchased ICL, Brit- 
ain’s flagship computer group [4lec- 
tronicsWeek, Aug. 20, 1984, p. 59]. ICL 
has had a crisis-strewn history, so STC’s 
move was sie coolly by industry an- 
gq alysts. Yet under the hard- 

| driving leadership of Robb 
Wilmot, ICL’s managing di- 
rector, it has recovered well 
from an anemic market posi- 
tion. Moreover, Wilmot was 
pushing ICL into’ data 
networking, which is where 
STC was moving. “I have 
never seen such a _ perfect 
fit,” said Corfield at the time 
of the takeover. 

Ironically, STC quickly ran 
into trouble after its pur- 
chase of ICL. But its prob- 
lems were with its own busi- 
nesses, not its acquisition. 
STC’s telecommunications di- 
vision in the past year has 
reported the worst perfor- 
mance of any STC division, 
with profits dropping to $10 million 
from $37 million. Its telecommunications 
switching business is based on the TXE- 
4. an analog exchange nearing the end 
of its life: British Telecom ple is switch- 
ing over to the System X digital switch 
made by Plessey Co. ple and by Walsh’s 
former employer, GEC. 

William Dixon, an analyst at Scott 
Goff Layton, in London, believes the 
TXE-4’s business should have been 
milked as a cash cow. Instead, STC is 
extending its product life with an up- 
grade. The startup costs of this upgrade 
program have been heavy, but STC re- 
cently sold another $71 million worth of 
TXE-4 systems. 

Sales of other telecommunications 
products, such as Telexes and tele- 
phones, were down 30% in this year’s 
first half. In Dixon’s view, these busi- 
nesses should be sold. “STC must sell 
enough of their businesses to leave a 
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clean balance sheet. If they do not, they 
could staunch losses for a while, but the 
company would end up by going bust.” 

STC’s components and distribution 
also should be put on the block to raise 
cash, says Dixon. These businesses are 
basically salable and sound, but the re- 
cession has reduced their total profits 
from $11.1 million to $4.6 million in the 
first half of 1985. Still, the company’s 
laser-diode business supports products 
at STC’s systems companies and is un- 
likely to be included in any divestiture. 
But STC may no longer be able to af- 
ford the luxury of its own microcircuit 
business. “It is obviously something we 
will look at,” says Lord Keith. 

The soundest of STC’s traditional 
businesses may well be its submarine 
cables and fiber-optic transmission activ- 
ities, which are part of the international 
communications and services division. 
Though sales for the first half of 1985 
fell to $16 million from $22 million, the 
division has fundamental strengths. Fi- 
ber-optic transmission was pioneered at 


STC’S PROFITS HAVE NOSEDIVED.. . 
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... AND REVENUE HAS STALLED 


"1985 
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STC’s Harlow Laboratory, and the com- 


technology. 
Compared with STC’s traditional busi- 


its. “It is the brightest star in the STC 
sky,” says Andrew Learoyd, an analyst 
with Panmure Gordon & Co., a London 
brokerage. Moreover, ICL’s One-Per- 
Desk executive work station and Series 


look like good revenue producers. 


TOP PERFORMERS. The One-Per-Desk : 
work station, for example, has so far | 


nesses, ICL is a good income generator, TO 
contributing over half the parent’s prof- | U.S ) may Soon be © 
| able to tap into a new source of work- 
_ ers: entrepreneurial engineers and tech- 
| nology managers in Japan who want 
_ jobs in the U.S. International Business — 
| Information Service. IBIS, a Palo A 
39 mainframes, both Wilmot-inspired | 
products, have been well received and | 


BOTTOM LINES 


pany has remained at the fore in this 


JO | 





RCH SER 
‘THE PAC 















racked up $42 million in orders, while | panies with 


the first year’s production of the Series | 
39 was quickly sold. In the year ahead, | 
_ Mikiko Sato, president of IBIS. “A lot of - 
_ Japanese technology professionals want 
_ to come to the U.S. for that reason.” 
succeeded Wilmot, who is now a part- -|}——__ : oe 


-UNGERMANN-BAS 


the Series 39 will make an increasing 
contribution to profits, says ICL’s new 
managing director, Peter Bonfield. He 


time chairman of ICL. 

Corfield’s ambition, however, was not 
just to add another business. It was to 
achieve synergistic growth by 
melding the two organizations. 
_| To make a coherent business 
| strategy of this concept, he 
formed a planning group com- 
| posed of executives from both 
STC and ICL. 

So far, the group’s one major 
achievement has been to set up 
_| STC Network Systems, a $70 
_| million operation drawn from six 
units within the two companies. 
| The new unit combines skills in 
| network management, software 
design, private-branch-exchange 


networking technology and val- 
ue-added networks. 






| VANs, electronic fund-transfer 
systems, integrated data-com- 
munications networks, and the 
like. The division will address a 
market estimated to be worth 





ing our strategy, and we are 
| now putting all the elements of 
| | that strategy into place,” says 
_| Nigel Horne, STC’s director of 
corporate development. 
But success will not be easy 
as the new group will be taking 


British Telecom. STC and ICL 
are also collaborating in the de- 
sign of second-generation execu- 
| tive work stations, an area in 
which both companies have 
| products. Other product develop- 
ments will take time to come 
through. —Kevin Smith 


BUYS 20% 0 e 
_Ungermann-Bass Inc., the Santa Clara, — 
_ Calif., supplier of general-purpose local- 
- area-network products, has purchased 
20% of Allied Data Communications — 
Group Inc., Norcross, Ga., from its” 
founders for an undisclosed amount of — 
| Ungermann-Bass common stock. Unger-- 
-mann-Bass said it also received options - 
_ to buy another 10% of the Georgi: 
pany. Allied designs and installs cable - 
plants for LANs, including the Unger- 
-mann-Bass Net/One communications — 
| system. More than one third of Allied’s 
/revenue comes from subcontracting - 
work it performs for Ungermann-Bass. 
networking, local- and wide-area- | = ————“‘“(‘#;C(‘;:;C;*C*O*C*C*C*C*C*C*C*(CN 
Network Systems will supply | INVESTS IN TELMOS 

- Telmos Inc., a Sunnyvale, Calif., maker 
of high-voltage chips and analog-to-digi- 






_ tal semicustom arrays, has completed a 
- $6.1 million financing. Of this, $4.1 mil- 
lion came from Merlin Gerin, a Greno-— 
$80 billion by 1990, STC says, | 
$20 billion of which will be | rw 
| based in Europe. “We have | 
| spent the last six months defin- |. 


- joint-venture design center in France to : 
| ADC array product line from Telmos. _ 


on the likes of Philips, IBM, and | — : oe i 
_ Applitek Corp., a producer of local-a 


additional financing. The "Wakefield, 








































design products using a 200-V CMOS 










network systems, raised $3.3 millic 





Mass., company said this brings to over 


$15 million the amount it has raised 
from investors. The new funds will be 
_ used to increase its manufacturing capa- 
-_ilities, it said.  -. 
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SCHAUMBURG, ILL. 

i as U.S. electronics industry must 
guard against work-force obsoles- 

cence if it is to remain competitive in 

rough-and-tumble worldwide markets. 


So goes one of Robert N. Swift’s favor-: 


ite themes. Swift, who is Motorola Inc.’s 
new 61-year-old chief corporate staff of- 
ficer, is responsible for all corporate 
staff functions except personnel, fi- 
nance, and law. 

As the successor to John R. Welty, 
who retired early this month, Swift 
says he views speaking out on industry 
issues as part of his new job. And as a 
Motorola executive vice president and 
director of personnel since 1977, it’s not 
surprising that he has some things to 
say about the people side of the world 
competition formula. 

‘T’ve got strong feelings about the 
potential for obsolescence of the Amert- 
ean work force,” he says. “In the elec- 
tronics industry, we’re in such a dynam- 
ic environment that our knowledge be- 
comes obsolete much sooner than it 
does in the smokestack industries, for 
example. One of our challenges is to 
make people understand that the educa- 
tion has just begun when they leave 
college.” 

Swift has several reasons for concern, 
among them “an absolute dedication to 
education” in the Japanese culture and 












KNOWLES BOOSTS 
CAD/CAM AT PRIME 


NATICK, MASS. 
| A* Andrew Knowles, vice president 

of computer-aided design and manu- 
facturing at Prime Computer Inc. about 
his market sector and he'll likely hand 
over a paper he wrote in 1971 titled 
‘The Minicomputer and the Engineer.” 
The historical perspective is relevant, he 
points out, because CAD/CAM evolved 
from a minicomputer application to a 
separate market. 

A look at Prime illustrates the trend. 
Not widely known as a CAD/CAM sup- 
plier, the company nevertheless expects 
to do between $140 million and $150 mil- 
lion in this market this year, up from 
$105 million last year, which in turn was 
a 35% increase over the previous year. 
Knowles has headed the Prime effort 
since February, when his group’s char- 
ter was expanded to include work sta- 
tions and terminals. 
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SPEAKING OUT IS KEY PART 
OF SWIFT’S JOB 


















Swift, left, succeeds 
John R. Welty as chief corporate staff officer of Motorola Inc. 


the fact that Japanese schools produce 
three to four times as many engineers 
as the U.S. “We’ve got to sharpen up,” 
he says. Among the solutions, he sees 
electronics-industry support for universi- 
ties and high schools as well as strong 
internal corporate training and educa- 
tion programs. 

When it comes to speaking out on in- 
dustry issues, Swift has some big shoes 
to fill, Welty, who now plans to teach 
and consult from a new home in Scotts- 
dale, Ariz., was known in the job as a 
strong and frequent critic of the Japa- 
nese and a spokesman for the U.S. 
semiconductor industry. Among other 


Prime’s healthy growth 
is coming at the expense 
of the pioneering CAD/ 
CAM companies that de- 
veloped turnkey systems 
and grew rapidly along 
with the market. “People 
who bought from turnkey 
vendors now say they 
want to do more with 
their systems,” Knowles 
says. That includes office 
automation, data manage- 
ment, and communication 
capabilities, all of which 
are offered by the full-ser- 
vice computing companies 
such as Prime. 

Knowles, 49, earned his 
EE degree from the Unt- 
versity of Massachusetts and went to 
work at RCA Corp. He moved on to Dig- 
ital Equipment Corp., where he worked 
for 15 years, most recently as product 
line manager for the PDP-11 and as vice 
president and group manager of the 
small systems group. Before joining 
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Welty was one of the 


founders and first chairman of the 








































SEES CHANGES. Prime’s 
Knowles has a plan for com- 
peting against IBM. 


N 


Semiconductor Industry Association in 
1977 and was general manager of Mo- 
torola’s Semiconductor Products Sector 
from 1975 to 1981. 

Besides his emphasis on the work 
force, Swift brings to the 
job an international per- 
spective and a background 
on the communications side 
of Motorola’s business. A 
23-year veteran of the com- 
pany, he was director of in- 
ternational operations for 
three years, beginning in 
1970. That was preceded by 
sales and administrative po- 
sitions within the compa- 
ny’s Communications Sec- 
tor, which Swift joined in 
1952 as a sales engineer. A 
native of Chicago, Swift 
earned a bachelor’s degree 
in marketing from North- 
western University in 1948. 

With responsibility for a broad range 
of areas, including strategy, marketing, 
research and development, patents, gov- 
ernment relations, public relations and 
advertising, computer systems, manu- 
facturing, and facilities, Swift likens his 
new job to “remodeling the bicycle while 
pedaling it.” 

“T’ll probably be a lot smarter in three 
to six months,” he says of his new du- 
ties. But there’s one thing he already 
knows for certain: “It doesn’t do you 
much good to have a fine business strat- 
egy if you don’t have the right people to 
make it happen.” —-Wesley R. Iversen 








Prime in October 1984, 
Knowles was briefly presi- 
dent and chief executive of- 
ficer of Lexidata Corp., the 
Billerica, Mass., graphics- 
terminal manufacturer. 

From his long experience 
as an applications engineer 
and as a marketer, Knowles 
sees CAD/CAM as an evolu- 
tion toward a greater dis- 
persion of functions and 
eventually leading to com- 
puter-integrated manufac- 
turing, which will do every- 
thing from produce parts to 
handle payrolls. 

Among the biggest chal- 
lenges facing any company 
in the CAD/CAM business 
is how to compete against IBM Corp. 
Knowles says Prime can successfully 
hold its own by controlling software ap- 
plications packages, by offering prod- 
ucts with greater compatibility, and by 
building on the company’s technical rep- 
utation. —Craig D. Rose 
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For convenient 
instrument rental, 


General Electric _ 
rates an easy 10 


1 For your 


rental needs, 4 GE rental centers 8 Rentals usually can 
Bess = just dial are located across be written off come 

1-800-GE-RENTS., _ thecountry.Chances ™ tax time—and that’s 
(1-600-4373687) are there’s one nearby to meet easy on your 


Your call will go directly to your rental needs ina hurry. pocketbook. | 
the rental center nearest you. : 



























GE policy 9 The free, 


Z GE Rental Specialists are is to ship orders 







great to do business with. They the same day arta al direct oe 
have the know-how to help they're received. That "yP 
you select the most suitable makes quick delivery a C escriptions, 


equipment for your application. promise you can count on. 


6 GE stands behind every unit 
they rent. If there’s a problem, | : 
they'll repair or replace your § 

unit—and it won’t cost you 
a dime. _ : | { DIRECTORY 1) 


7 User-friendly PC |} Oe 


| rental from GE allows eigha 
| ment rental lets you have the 
| you to stay up-to-date 


SiGe Guin peace of mind you deserve. So 
8 the next time you need test 
} personal computer. ae 

= technology instruments, make it easy on 

: yourself. Call GE. 












what you need. 
Their extensive inventory 
includes state-of-the-art test 
instruments from virtually 
every leading manufacturer. 


Instrument Rental Made Easy. 


GENERAL ELECTRIC COMPANY ® Integrated Communication Services Operation ¢ 5775 Peachtree Dunwoody Road ® Suite 500G e Atlanta, GA 30342 
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Micro Power’s total solution 
also happens to be the most 


Combine these precision linear components on your next digital silicon microsystem. 


HE Low-noise preamps 2nV/A/ Hz 
M@ Flash converters, 6 to 12-bit 
MM Precision op amps 

M Analog-to-Digital Converters 
M Digital-to-Analog Converters 
| aye olalcatteta 

MM Precision Ref +5ppm/°C 

Mi Sample & Hold Amps 

Mi Smart power, up to 200V. 


& Stop splitting up your system. 
Slojokjo)lasteMelracycicoemlelcekoetelcmel(ate!| 
and precision analog chips. 


® Economical and quick delivery. 

By using our HallMOS technology, we can put 
all of your linear and digital circuits on a single 
silicon system chip—either from your designs 
ym reer Mel mecvellacmocaseemearrenellace 
semicustom cells. In fact, every standard 
product in our Full Line Catalog is available 

as a low-cost semicustom cell. 


@ 14-year track record. 
Our complete library of cells assures you of fast 
and economical custom/semicustom circuits. 


we Groyreleicomeciscel (we! 
gain and offset control 


ws eile aevetttetey! 
Sle)(ae:telee alee 


ws Jeltamjeccemelulele 
up to 250 MHz 


Precision resistor 


networks 0.01% 


Over the last 14 years Micro Power Systems has 
designed more than 700 advanced custom/ 
semicustom devices, including such complex 
designs as: computerized DAS on-a-chip, im- 
plantable medical systems, star wars systems, 
ultra-low power designs, and radiation hardened 
integrated circuits. 


@ You can have the MPS edge. 

If you’re ready for an elegant solution to your 
complex system requirements, then call Richard 
Hall at Micro Power Systems, (408) 727-5350, 
ext: 206, and let us prove we’re the best. For 
your copy of the Micro Power Systems’ Cell 
Catalog, send the coupon. 


Elegant Solutions for your Complex Systems Requirements 
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To: Micro Power Systems 
3100 Alfred Street 
Santa Clara, CA 95054 


LJ Send cell catalog 
(] Have Applications Engineer call 
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The industry's leading coverage 
of technology news. 





Electronics Is back—with the industry’s best + 40 articles on components technology 
reporting on technology. In the first halfof _. More than-100-articles on-worldwide-events— 


1985 alone, Electronics featured hundreds of 


important articles with news and analysis 
that leaders in the field can’t afford to be 


eos with out: tania quinoa casa ae eo insect it Tas ope aS RSTn a oO TRSAOEE 


¢ Full coverage of computer technology, with 
86 articles on computer systems, 50 on 


_. Software, 33 on boards and peripherals, =. 


and 28 on CAD/CAM 
¢ 140 articles on international technology 
¢ 30 articles on military technology 


test and measurement equipment 
¢ Over 100 articles on communications 
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in semi-conductor technology. 
Readers depend on us for this full scope of 


oli -techno | ogy coverage worldwide. Shouldn't — 


your selling message be in Electronics’ 
environment of pivotal technology reporting 
and analysis? 


Put your advertising where the electronics 
attention is. Call Electronics today, at 
212/512-3140 (U.S.), to reserve your ad 
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HIGH VOLTAGE J-FETS 


+300V 














Teledyne Crystalonics has added several new types to 
its line of high voltage J-FETs. The devicesincludea 
number of parts formerly manufactured by Teledyne 
Semiconductor. 


Applicationsinclude high voltage switches, amplifiers 
andcurrentsources. Breakdown voltage ratings 
range up to 300 volts. The complete line of parts in- 
cludes 2N5277, 2N5278, 2N5543, 2N5544, 2N6449, 
2N6450, TN5277, TN5278, U1715 and U1715A. 


Send for datasheet and shortform catalog. 


“© TELEDYNE CRYSTALONICS 


147 Sherman Street, Cambridge, MA 02140 
Tel (617) 491-1670, TWX 710-320-1196 
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E.. notice how some people always seem to have 
the right answer? No matter what the situation, they 
always seem to be a step ahead. 

And they’re successful...the first in line to lead an 
important project...the first in line fora promotion. 
It’s certainly not magic. Usually it’s a combination of 
hard work, hate. guts and desire. 

It probably means they read Electronics ... 

regularly. 

Electronics has helped propel many a manager 

and engineer to the front line...to the “leading edge” of 
the industry. And just as we’ve been providing many 
of your colleagues with the right information, the 
important intormation—when they need it most—so 
too can we provide it for you. 

Every week an Electronics subscriber receives an 
issue crammed with the latest information on new 
products, developments, concerns and trends in the 
worldwide electronics industry. 

When you become a subscriber, we'll supply you with 
the intelligence you need to make the big decision, or 
the every Be decision to further your career and reap 
profits for your company. For a taste, just browse 
through the issue you’re holding. 


But, you really don’t have to believe us. Just ask the 
person who’s always a step ahead. 


To become a subscriber, just complete and mail the 
insert card in this magazine. If subscription card is 
missing, write: Circulation Manager, Electronics, 
P.O. Box 511, Hightstown, N.J. 08520. 
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MicroBenchTop™ Systems. 

Our MBT-200 (desoldering/ 
soldering) and MBT-100 (de- 
soldering) systems deliver 
instantaneous vacuum for 
non-destructive removal of 
any solder joint—thanks to 
the PACE “instant rise” rotary 
(or Weloloyetns-belcmolobeelommavelomolena 
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more precise control. 
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Call us today at 301-490-9860 
or Telex 87446 for a free 
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; PACE, Incorporated 
9893 Brewers Court 
Laurel, MD 20707, U.S.A. 


Systems for Development, Production 
and Repair of Electronic Assemblies 





oo 


ee 
5 


Circle 39 on reader service card 





39 








PROBING THE NEWS 





ELECTRONICS 









HP TRIES TO GET 





ITS CAE ACT TOGETHER 


NEW STRATEGY RELIES ON UPCOMING LINE OF INTEGRATED PRODUCTS 


FORT COLLINS, COLO. 
ewlett-Packard Co., well 
aware that it is late m com- 
ing to market and has a lot to 
prove, is about to redefine its 
presence in computer-aided 
engineering and manufacturing. 

Until now, the company offered indi- 
vidual products, but without an overall 
market strategy. Now it is striking out 
in a new direction in CAE by integrating 
design, analysis, manufacturing, and 
testing, and is coming out swinging 
with a batch of coordinated CAE prod- 
ucts. Also playing a role is newly ac- 
quired system-maker Cericor Inc. 

HP’s strategy, called DesignCenter, is 
initially to base a variety of products on 
its existing HP 9000 work stations, then 
on its newly announced Vectra, an IBM 
Corp. Personal Computer AT look-alike, 
and eventually on the reduced-instruc- 
tion-set computers that will emerge 
from HP’s Spectrum program. The first 
products under that plan, from HP’s 
year-old Design Systems Group in Fort 
Collins, are the ME Series 5, 10, and 50 
of computer-aided-design and CAM 
equipment for mechanical engineering. 

Due for introduction at Autofact ’85 
in Detroit on Nov. 4-7, the ME Series 
ranges in price from about $18,000 for 
the entry-level Series 5, which performs 
two-dimensional drafting, 





SOURCE: INTERNATIONAL DATA CORP. 
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THE TOP 10 IN CAD/CAE/CAM WORLDWIDE SALES 


$250,000 for the multiprocessor Series 
50, which performs sophisticated solids 
modeling. Just how well these products 
and future CAD equipment will do in 
the marktetplace will depend on how 
well they meet the expectations that 
have been building ever since HP began 
reorganizing by establishing the Design 
Systems Group and its three business 
units, Workstation/ 
Technical Computing, 
Electronics CAE/ 
CAD, and Mechanical 
CAD/CAM. Also part 
of the group, as a 
partner to all the 
units, is the Technical 
Software Center, 
which does third-par- 
ty software for engi- 
neering applications. 

Some industry ana- 
lysts, however, think 
HP’s _ restructuring 
process has taken too 
long to produce too 
little. “Frankly, I’m 
underwhelmed,” says 
David Wu of Montgomery Securities, 
San Francisco. “I’m not impressed with 
their hardware effort nor with their 
software effort.” 

Much of the analysts’ disappointment 
comes from HP’s delays in announcing 








LEADER. William G. Parzybok Jr. 
leads the Design Systems Group, 
which coordinates 10 HP divisions. 


new products. Vicki J. Brown, senior an- 
alyst with International Data Corp., Fra- 
mingham, Mass., says she expected 
more software offerings at last year’s 
Autofact. She says that despite HP’s 
“very loyal customer base, they must 
pursue the end user, not just go after 
their existing base. HP really has to be 
aggressive.” Though International Data 
ranks HP No. 8 in total 
CAD/CAE/CAM sales (ta- 
ble), it gives the company 
only a 3.5% share of a 
1984 worldwide market it 
puts at $2.9 billion for 
U.S. companies plus an- 
| other $1.2 billion for for- 
| eign players. 

HP concedes that there 
has been a delay. “It is 
late. We should have been 
in this business a long 
time ago,’ says William 
G. Parzybok Jr., vice pres- 
ident and general manag- 
er of the Design Systems 
Group, which coordinates 
the efforts of 10 HP divi- 
sions. ‘People wonder why HP isn’t. 
[HP customers] think we can make a 
significant contribution.” 

Some observers expect an entirely 
new hardware platform. “I think they’re 
waiting for the Spectrum hardware,” 
comments Peter OD. 
Schleider, a research ana- 
lyst with L. F. Rothschild 
Unterberg Towbin of New 
York. He agrees that “it 
is still going to be a while 
before HP gets its CAE 
effort off the ground.” 

What HP is presenting 
now is a full set of soft- 
ware tools for mechanical 
engineering, developed 
both in house and else- 
where, which run on HP’s 
mid- and upper-level 9000 
series work stations. The 
sophisticated entrant is 
the ME Series 50, a CAD/ 
CAM package for mechan- 
ical design, numerical con- 
trol, and plastic injection 
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molding. Residing on the HP9000 model 
500 work station, it allows for 2-d and 3- 
d design and drafting, shading, and flat- 
pattern layout. Its solid-modeling design 
capabilities are based on a software core 
called Romulus, developed by Graftek 
Inc. of Boulder, Colo. 

COMMON DATA BASE. The Series 50 soft- 
ware has a common data base for de- 
sign and manufacturing. Geometric de- 
signs for manufacturing can be dis- 
played dynamically in various formats 
that can give any combination of 3-d 
wireframe, surface representations, or 
solids modeling and edited interactively. 
Links also exist to analysis and testing. 
For example, at the analysis end, there 
is finite-element modeling with HP’s di- 
rect support of Ansys, a general-pur- 
pose program that can deal with a wide 
range of engineering problems. It was 
developed by Swanson Analysis Sys- 
tems Inc., Houston, Pa. 

The entry-level ME Series 5 system 
for 2-d drafting is based on a 16-bit 
work station, the model 310. The ME 
Series 10 gives more advanced 2-d draft- 


ing and design capabilities and can link 


with the Series 50. Based on the 16/32- 
bit model 320 work station, it has a base 
price of about $33,000. 

Jim Mosakowski, marketing manager 
for HP’s Lake Stevens Instrument Divi- 
sion, admits “certainly it 
would have been more at- 
tractive if we had entered 
two to three years ago with 
these products.” 

Parzybok acknowledges 
that the new line will not be 
the answer to all customer 
needs. “Granted, we won’t 
have some features when 
we first come out with 
these products. I’m _ not 
claiming we're going to blot 
out the sun.” 

HP is largely counting on 
its reputation with its cus- 
tomer base. “There’s a 
large base of sentiment in 
our existing customers 
looking for us to succeed,” 
says Mosakowski. 

That concept—linking all 
the CAE products—is what 
HP terms the HP Design- 
Center, not a place but a 
strategy for integration. 
Design Systems Group 
marketing manager Bill 
Watts says the Design- 
Center approach gives HP a 
“more global view—we in- 
tend to make all of those 
tools work together.” 

From all levels at HP, the 
message is that if anything 


is the key to success it will MAKINGITS MOVE. The ME Series 50 is pa 
of CAD/CAE/CAM systems. The systems are based on the HP 9000. 


be integration. No one else 
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has provided a solution of comparable 
breadth and depth, Parzybok maintains, 
to the variety of HP and third-party 
software running on the various HP 
work stations. 

The acquisition last month of Cericor, 
Salt Lake City, Utah, provides “a much 
more integrated environment with a 
very modern data base,” Parzybok adds. 
The move also impresses analyst 
Schleider, who estimates the cost at $25 
million to $30 million. “That’s a major 
commitment to Cericor and CAE.” 

Cericor’s current product is the CDA 
5000, a sophisticated electronic design- 
automation system based on an artifi- 
cial-intelligence language called Main- 
sail. It operates on a single integrated 
data base with an object-oriented archi- 
tecture. This allows creation of the data 
base at the same time as the design. 

Beth Tucker, a senior analyst at Data- 
quest Inc., San Jose, Calif., says prod- 
ucts such as Cericor’s are a major factor 
in the CAE market. She notes that the 
trend is toward central data bases that 
can allow for analysis “from a manufac- 
turable point of view and from an inter- 
active point of view.” 

A notable feature of the CDA 5000 is 
that it already runs on one RISC-based 
machine from Ridge Computers of San- 
ta Clara, Calif., the Ridge 32. That fea- 





of HP’s DesignCenter—a series 


ture makes it a particularly good addi- 
tion since HP wants to ease the switch 
to its RISC-based Spectrum products as 
they emerge. 

And Spectrum products are probably 
not too far down the line. John A. 
Young, president and chief executive of- 
ficer of HP, recently stated that first 
Spectrum product announcements are 
planned for early 1986. In late August, 
when the HP 38000 Series 58 business 
computer was introduced, Young also 
said that “our commitment to protecting 
customer software investments remains 
a central goal of the Spectrum pro- 
gram—not only for future HP 3000 
products but also for future high-end 
HP 1000 real-time systems and HP 9000 
design systems.” 

As customers evaluate HP’s current 
CAE products, they will be looking for 
more signs that the investments they 
make today can be upgraded. Parzybok 
says that “we feel we give the broadest 
possible range of solutions.” To main- 
tain that broad position, he says, some 
CAE systems will be offered on the Vec- 
tra this year. 

The market, at least that segment 
made up of loyal HP customers, will 
also be looking to the new CAE systems 
for electrical engineering design, where 
HP’s historical strength lies. An indica- 

tion of HP’s direction there 
is itS just-announced mar- 
keting agreements with 
~ : some of the leading suppli- 
ers for printed-circuit-board 
and IC-design software. 

HP has signed with Fu- 
tureNet Corp., Chatsworth, 
Calif, a Data I/O Corp. 
subsidiary and maker of 
IBM PC-based CAE tools, 
for its DASH schematic de- 
sign and documentation 
package; Analog Design 
Tools Ine., Menlo Park, 
Calif., for its Analog Work- 
bench, one of the few pack- 
ages for analog circuit de- 
sign; Zuken Inc. of Tokyo, 
the largest pc-board CAD 
vendor there, for its System 
2000; as well as with VLSI 
Technology Inc., San Jose, 
Calif., a producer of tools 
for application-specific IC 
design. 

Though there might be 
disagreement among mar- 
ket watchers about the 
quality and quantity of 
HP’s new products, there 
can be no doubt that the 
company, whose total sales 
this year will reach an esti- 
mated $6.6 billion, means to 
improve its ranking in CAE 
sales. 0 
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SHORTAGE OF OBSOLETE CHIPS 
MAKES IT TOUGH ON MILITARY 


MAKERS CALL FOR STANDARDIZATION TO SOLVE GROWING PROBLEM 





the military, are feeling the pinch. Man- 
ufacturers are announcing “last runs” 
for entire product lines with alarming 
frequency, says conference participant 
Leonard M. Pauplis, product assurance 
manager for GTE Government Systems 
in Needham Heights, Mass. Meanwhile, 
government procurement agencies have 
been issuing alerts to contractors on 
scores of discontinued IC types, he says. 

Although the problem of discontinued 
parts goes back to vacuum tubes in the 
1960s, it started getting serious when 
MOS technology came into widespread 


WASHINGTON 
he dramatic growth in leading- 
edge semiconductor technol- 
ogy has spawned one unfore- 
seen and troublesome conse- 
quence: parts rapidly become 

obsolete and hard to get—especially for 
the military. Chip makers drop older 
products in favor of new, more profit- 
able lines as they scramble to serve the 
commercial customers that account for 
nearly 90% of their business. This leaves 
buyers of military electronics systems— 
some designed to last up to 30 years— 
hard up for replacement parts. 

“In the semiconductor industry, Uncle 
Sam is the low man on the totem pole,” 
laments one Defense Department offi- 
cial. The problem has worsened, even 
during the current industry downturn, 
when the military market grew as other 
sectors foundered. The U.S. market for 
discontinued parts is estimated to be $15 
million a year. But both industry and 
the military are giving the problem an 
increasing amount of attention. 

One sign of that concern is that for 
the first time a separate technical ses- 
sion on discontinued parts will be held 
at this year’s Government Microcircuit 
Applications Conference, Nov. 5-7 in Or- 
lando, Fla. Participants will discuss such 
potential solutions as designing stan- 
dardization into military systems, emu- 
lating microcircuits, and finding substi- 
tute parts that can fill in for the ones 
specified. Elsewhere, such forums as 
the Semiconductor Industry Associa- 
tion’s Government Procurement Com- 
mittee are beginning to bring suppliers 
and end users together to grapple with 
the problem. 

The shortage of parts has been a con- 
cern for several years, but it has now 
become critical, explains Herbert L. 
Mette, of the U.S. Army’s Electronics 
Technology and Devices Laboratory at 
Ft. Monmouth, N.J., and technical pro- 
gram chairman of the conference. 
Mette, who was instrumental in getting 
the session on the program, asserts that 
semiconductor manufacturers are “drop- 
ping lines massively, and we are left 
holding the bag.” 

Government contractors, as well as 


















Uncle Sam is left 
‘holding the bag’ 
as makers drop lines 















use about five years ago. Another fac- 
tor was a decision several years ago by 
IC manufacturers such as Motorola Inc. 
and Fairchild Camera & Instrument 
Corp. to discontinue production of 5400- 
series devices used in military systems 
for the past 20 years, explains session 
participant Richard A. Lane of the U.S. 
Army Missile Command at Redstone Ar- 
senal, Alabama. Now that the parts 
pipeline has dried up, that decision is 
having a major effect, Lane says. 
Many observers blame the semicon- 
ductor industry for concentrating only 
on leading-edge technology for the com- 


























7. _ 



















42 


MILITARY PRODUCTS’ MARCH TO 


OBSOLESCENCE 


mercial sector. But James Asher, vice 
president of commercial relations and 
administration for Melbourne, Fla., chip 
maker Harris Corp., doesn’t agree. He 
says that indiscriminately dropping mili- 
tary product lines just doesn’t make 
good business sense. “I think it’s a bad 
rap on the [IC] industry.” 

NO EASY ANSWERS. “This is one of 
those problems where there is no easy 
answer or a totally satisfactory an- 
swer,’ says Asher, a member of the 
SIA’s Government Procurement Com- 
mittee, which is assessing government 
end-user programs. Government agen- 
cies and contractors, trying to determine 
how many parts they will need for a 
“lifetime buy,” have complained about 
inadequate notice when a part is discon- 
tinued. The customers’ inability to pre- 
dict the length of a program or the 
number of systems to be built is “the 
biggest single problem” for suppliers of 
obsolete parts, Asher says. 

One solution to the problem is to de- 
sign standardization into military sys- 
tems, declares another SIA committee 
member, James Houlditch, a senior vice 
president at Texas Instruments Inc. One 
of his committee’s primary functions is 
to encourage government agencies, such 
as the Defense Electronics Supply Cen- 
ter, as well as original-equipment manu- 
facturers to buy standard parts as a 
way of ensuring adequate supplies. 

Partly in response to industry’s call 
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for standardization, the Pentagon has 
launched a military drawing initiative to 
reduce the number of source-control 
drawings available for military systems. 
Currently, from 4,000 to 5,000 unique IC 
designs and about 10,000 separate part 
numbers are available to designers of 
military electronic systems. 

With drawings costing between $8,000 
and $10,000, the initiative ‘should be 
able to save at least one third of that 
right off the bat,’ says Edmund J. 
Westcott, deputy chief of staff for prod- 
uct assurance and acquisition logistics 
for the Air Force Systems Command, 
Andrews Air Force Base, Md. The initia- 
tive would provide standardization. “We 
believe that people can design systems 
with building blocks. We don’t need the 
proliferation we’ve had before.” 

Other fronts have seen action too. An 
eight-phase program called the Microcir- 
cuits Emulation Program was estab- 
lished in 1988 as an alternative to life- 
time buys from suppliers. “The ultimate 
goal is to give the DOD the capability to 
emulate out-of-production semiconduc- 
tors,’ explains Dudley W. Caswell of 
the Defense Logistics Agency’s Office 


























































One solution: cut 
the number of parts 
available to designers 





of Plans and Policy in Alexandria, Va. 

The first phase of the 12-year pro- 
gram, for which contracts have yet to 
be awarded, would focus on bipolar 
technology emulation and attempts to 
integrate six or seven processes on one 
wafer. Later phases would explore MOS 
emulation, gallium arsenide, and cross- 
processing using different technologies. 

The notion that discontinued parts can 

be replaced through microcircuit emula- 
tion is also the subject of one of six 
papers to be presented at the Gomac 
technical session. The paper, submitted 
by the Naval Ocean Systems Center in 
San Diego, explores three different em- 
ulation approaches and argues that 
newer fabrication techniques such as 
plasma etching and ion implantation can 
be used to provide “form, fit, and func- 
tion” replacements. 
COSTLY REDESIGN. But one of these ap- 
proaches, emulation through redesign, is 
too costly to serve as a new source of 
discontinued parts, say some observers. 
GTE’s Pauplis calls redesign the “option 
of last resort.” Richard Lane of the 
Army Missile Command agrees: “It’s ex- 
tremely costly. The last thing you want 
to do is redesign.” 

If the time and money necessary for a 
redesign are lacking, says Pauplis, a 
lifetime buy—the most common alterna- 
tive—makes sense. But the manufactur- 
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er must know the total quantity needed. 
If quantity cannot be determined, Pau- 
plis favors use of substitute parts, 
which he says cost no more than the 
original parts and have a minimum ef- 
fect on the assembly and shipment of 
equipment and spares. And a handful of 
companies that distribute obsolete parts 
are even making a profit (see “Making a 
business out of obsolete parts”). 


Procurement Committee will pick up 
where Gomac leaves off. Made up of 
key industry executives, the committee 
has scheduled a meeting with govern- 
ment officials to work on such issues as 
standardization and alternate sources. 
Westcott of the Air Force will be a 
key player at the meeting. Although he 
differs with industry on issues such as 
adequate notice on discontinued parts, 


Attention to the discontinued-parts | Westcott remains conciliatory. “We 
problem will not end with Gomac. The 


following week, the SIA’s Government 


want to work with the device communi- 
oO 


ty to get the best availability.” 












MAKING A BUSINESS out ‘OF OF si 


: ha the Pentagon scrambles to fil the gap created | by 
obsolete parts, a new type of supplier specializing i in scontinue 
_ has sprung up. One of the biggest is Rochester Electronics nc. / 
| currently maintains an inventory of more than 40 | An 
« company, Lansdale Transistor and Electronics, will even 
= distribute obsolete parts. 
____ Curt Gerrish, eee of Rochester Electronics, founded the Wakefield, 





. anufacture as well 


their uscontinged 5400- and 7400-dories a IOuIeE ences. Ce 
_ Fairchild, for example, is dain him Snover 2. 276 milo oft Dar ie 










Q hy: pois ens interest, he § says. ‘The U. 8. market 
eS oar 5 million a year. 


aad a Wide range of other users,” . “he says.  . : 
The Seineonducter industry veteran doesn’t mince words about t the > part ts 
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WHY SILICON COMPILERS HAD 





TO CHANGE ITS STRATEGY 


SAN JOSE, CALIF. 
ilicon Compilers Inc. has 
learned that it is hard to sell 
its year-old Genesil integrat- 
ed-circuit design system with- 
out the backing of the people 
who design ICs. So to settle this quan- 
dary, the company is introducing Gene- 
sis, which is targeted at those very IC 
designers, as a means of getting them 
to endorse Genesil. 

The original intent of Genesil was to 
allow those of the more than 300,000 
systems designers who want to bypass 
the 4,000 or so very large-scale IC ex- 
perts to design their own ICs. Genesis is 
a new set of tools for developing silicon- 
compiler modules that can be put to 
practical use only by the same small 
band of IC designers the company 
sought to avoid in the first place. 

The new set will be unveiled at this 
week’s Automated Design and Engi- 
neering for Electronics show in Boston 
(see Technology to Watch, p. 50). The 
system consists of a suite of specialized 
languages for writing block or function 
compilers, programs for verifying the 
correct function of those compilers, an 
interface to Calma Co.’s GDS II chip- 
layout systems, and other tools. 

Clearly, Silicon Compilers doesn’t ex- 
pect business from Genesis to cause a 
big bulge in its bottom line; there are 
too few IC designers to make up a sub- 
stantial market. But that exclusive 
brotherhood of semicon- 
ductor specialists is a 
pivotal group at this 
point in the history of 
compilation technology. 
Genesis represents Sill- 
con Compilers’ first ma- 
jor attempt to pull as many of these 
influential IC designers as it can aboard 
the silicon-compilation express. 

The reason for the new strategy is 
that the market for silicon compilers is 
not growing as fast as the company pro- 
jected it would when it launched its first 
products, just when the current slump 
in the computer and semiconductor in- 
dustries was beginning. There is also 
competition in the form of silicon-compi- 
lation products from newer startups 
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The plan: Genesis 
will spur sales of 
Genesil compiler 





by Jeremy L. Young 





SHOWING THE WAY. The Genesil silicon compiler, built by Silicon Compilers Inc. for system 
designers who want to do their own VLSI, uses a data-path compiler to lay out a circuit. 





such as Seattle Silicon Technology and 
Silicon Design Labs Inc. Thus Genesis is 
expected to go a long way toward en- 
couraging sales of the company’s bread- 
and-butter Genesil systems. 

Then, too, Silicon Compilers hopes the 
support of IC designers gained through 
their use of Genesis will help the compa- 
ny establish the credibility of its technol- 
ogy, which should boost Genesil sales. 
The company also hopes 
to get help from outside 
IC experts in expanding 
the number of compiled 
functions that it can of- 
fer, thereby increasing 
the number of applica- 
tions that Genesil can address. 

Sales of Genesil systems are some 
30% to 40% behind the business plan Sili- 
con Compilers mapped out just over a 
year ago, according to Stephen C. John- 
son, vice president of product develop- 
ment. The company says it has installed 
more than 70 Genesil designer stations. 
Some are single-user configurations run- 
ning on Digital Equipment Corp. Micro- 
Vax II hardware, and some are termi- 
nals connected to larger multiuser VAX 


systems. The company has 30 to 40 cus- 
tomers; on the average, each has pur- 
chased capability for two designers. 

The company points to current mar- 
ket conditions in the industry to explain 
the sales shortfall. But it also faces nat- 
ural and healthy skepticism about its 
radically new design methodology. 

When Genesil first came to market, 
‘it wasn’t obvious to us that every sys- 
tems engineer knew an IC designer,” 
says Johnson. When systems designers 
turn to their trusted IC associates to 
ask them if a computer can design a 
good chip, they do not often come away 
reassured, Johnson admits. He notes 
that Genesil’s detractors are making the 
same mistake that computer program- 
mers working with assembly language 
made back in the 1950s when they ques- 
tioned the usefulness of the first compil- 
ers for high-level languages. 

“When we first talked to [IC design- 
ers at] the semiconductor companies, 
they said, ‘Until I know how you guys 
do it—in excruciating detail—I won’t be- 
lieve it. It’s still a black art to me,’ ” 
says Dennis Sabo, Silicon Compilers’ 
vice president of sales and marketing. 
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“We needed to open our kimono to them 
so they could see that our system is 
based on solid engineering. Genesis 
gives our product family the openness 
the semiconductor people want.” 
Nothing could illuminate the opera- 
tion of Genesil more clearly than letting 
users write their own block compilers 
for it, which is what the Genesis system 
makes possible. And no _ technology 
gives the IC specialist anything ap- 
proaching the design leverage he gets 
by writing modules for a silicon compil- 
er, says Johnson. Semiconductor houses 
searching for ways to capitalize on the 
expertise of their people cannot afford 


to overlook silicon-compilation technol- 


ogy, he thinks. 

If Silicon Compilers can con- 
vince IC designers at semicon- 
ductor companies and large sys- 
tems vendors to start writing 
function compilers, it may be 
able to expand the library of 
functions it can offer to custom- 
ers. “The breadth of the sys- 
tem’s applicability is directly /%& 
proportional to the number of f& 
compilable functions available,” § 
says Sabo. More than 50 circuit [7 
functions are supported already, F 
but “it’s no longer the RAM or [& 
ROM compiler. It’s ‘let’s have an & 
8051 compiler, or a 2900 compil- 
er,” he says, referring to two 
popular microprocessor families. |* 

Users need incentives to re- |i. 
lease their own function compil- 
ers for use by other Genesil cus- 
tomers, some of whom may be 
their direct competitors. To pro- 
vide those incentives, Silicon Compilers 
is setting up what it calls the Genesil 
Function Provider program. 
DISCOUNTS. The first motivation it pro- 
vides is a major discount on the price of 
a Genesis system. The tool set sells for 
$60,000 as an add-on to a Genesil sys- 
tem. The base price for a single-user 
Genesil system, including the MicroVax 
II hardware, is $165,000. A stand-alone 
Genesis system, which includes a subset 
of the Genesil functions, will sell for 
$125,000, including a MicroVax II en- 
gine. Customers who enter the Function 
Provider program get an immediate dis- 
count of $30,000 on the price of Genesis. 

To get the discount, a customer must 
pledge to make available to Silicon Com- 
pilers within the next 12 months one 
function compiler that does not dupli- 
cate capabilities Genesil already offers. 
Silicon Compilers may then distribute 
that function compiler to other custom- 
ers, without anyone paying royalties or 
other fees to the customer that devel- 
oped it. The 12-month time frame will be 
flexible, says Sabo. 

The company is also considering other 
types of incentives. One possibility is to 
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offer a special group of function compil- 
ers it has developed to participants in 
the Function Provider program at sub- 
stantial discounts in return for addition- 
al contributions to the library of func- 
tions available to all customers. 

To succeed in such a cooperative pro- 
gram, Silicon Compilers must maintain 
very constructive working relationships 
with its customers. A recent indication 
of success in this area was the an- 
nouncement late last month of an agree- 
ment with one of the early Genesil us- 
ers, General Dynamics Corp., the giant 
St. Louis defense contractor |Klectron- 
1C8, Sept. 30, 1985, p. 27]. In return for 
help in applying silicon- eee tech- 
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TIGHTLY PACKED. Digital ce processor ee by Seattle 
Silicon compiler claims a device density of 1.25 mil? per transistor. 


nology, General Dynamics will work 
with Silicon Compilers to help it under- 
stand the special requirements of de- 
fense work. In addition, General Dy- 
namics has invested $4.2 million to ac- 
quire a 5% interest in the San Jose com- 
pany. 

Silicon Compilers has been pleasantly 
surprised by the amount of interest the 
military community has shown in its 


General Dynamics 
likes Genesil 
invested $4.2 million 





technology, says Sabo. The company’s 
involvement in military work deepened 
last month when the Department of De- 
fense accepted a contract proposal that 
the company made in conjunction with 
the Research Triangle Institute and E- 
Systems Inc., Dallas, to develop an in- 
terface between Genesil and the Penta- 
gon’s VHSIC (Very High-Speed Inte- 
grated Circuits) Hardware Description 
Language, or VHDL. This will permit 
Genesil users to implement circuits that 


have been described using VHDL for de- 
sign-phase simulation. 

Another part of the job will be to cali- 
brate Genesil for use with one of the 
process technologies developed under 
the VHSIC program. Although Silicon 
Compilers is not yet tackling the bipolar 
VHSIC process, it has agreed to tune 
its system to produce tapes for the 1%4- 
um double-metal CMOS process devel- 
oped under VHSIC. 

Though the calibration work is not 
due to be completed until the end of 
1986, military customers are already 
coming to Silicon Compilers to begin de- 
sign work, says Sabo. They can design 


_ on the current version of Genesil, 


7 and when the 1%4-um technol- 
‘|| ogy files are ready, hit the but- 
| ton to produce mask tapes. Sil- 
gh ‘| icon Compilers also has a con- 
‘| tract to calibrate the Genesil 
Fi system to National Semicon- 
*! ductor Corp.’s VHSIC-process 
| foundry. , 
| Another major partnership, 

| though not a military one, was 
} announced last week between 
Silicon Compilers and General 
Electric Co., Fairfield, Conn., 
parent of Calma. GE has been 
moving to grab some applica- 
tion-specific-IC business with 
gate-array products, standard 
2) cells, and now silicon compila- 
fi] tion. Genesil systems are to be 
made available to customers at 
two GE design centers. 

“The standard-cell business 
has not picked up during the 
last five years the way people 
thought it would,” says Sabo. GE is re- 
sponding to that fact, he says, and will 
recompile its standard-cell functions us- 
ing Genesil. Silicon Compilers will cali- 
brate Genesil to produce tapes for GE’s 
2-um double-metal CMOS process as 
well as for its 1%4-um advanced VLSI 
double-metal CMOS process. 

Such announcements go a long way 
toward establishing the credibility of the 
Genesil technology with systems engi- 
neers. But in deciding to offer the Gene- 
sis tools, Silicon Compilers has been in- 
fluenced by factors other than the need 
for more credibility. For example, Sili- 
con Design Labs, Liberty Corner, N. J., 
last May introduced its generator-devel- 
opment tools (GDT), a package aimed at 
the same group of users—IC design- 
ers—and essentially the same task 
[HlectronicsWeek, May 20, 1985, p. 21]. 

GDT includes a language developed to 
write function compilers, or generators, 
as Silicon Design Labs calls them. Sili- 
con Compilers’ Johnson claims that Gen- 
esis’ connection to Genesil tools provides 
a number of added capabilities. Genesil 
offers a consistent set of data struc- 
tures and language features that pro- 
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vide links to a suite of analysis tools. A 
function compiler written in Silicon 
Compilers’ languages produces designs 
that can immediately be put through 
functional and timing simulations and a 
program that estimates the amount of 
power the circuit will use. 

These capabilities, which GDT does 
not offer, give the compiler user a lot 
more useful feedback for the iterative 
design process, Johnson maintains. And 
the Genesis interface to GDS II lets de- 
signers use their existing Calma layout- 
design systems instead of investing in 
the new layout hardware and software 
that GDT uses and devoting the time it 
takes in learning to use it. 

Yet another language for writing cir- 
cuit-function compilers is available to se- 
lected customers from Seattle Silicon 
Technology, Bellevue, Wash. Called 
SLIC, short for silicon language for inte- 
grated-circuit layout, it is used by the 
company to write modules for its Con- 
corde function compilers. 

Instead of developing a complete envi- 
ronment like Genesil, Seattle Silicon 
chose to write functions for its Con- 
corde compiler that work with the soft- 
ware tools already running on design 
work stations from Valid Logic, Mentor 
Graphics, Tektronix, and CAE Systems. 
In addition to module compilers, Seattle 
Silicon offers other tool sets designed to 
fit within the work-station environment. 

At the ADEE show 
this week, it will intro- 
duce two interconnect 
routers that tie compiled 
modules together on a 
chip. One of these re- 





Seattle Silicon 
has introduced 
competing system 





SELLING TOOLS. IC designers were skepti- 
cal at first, says Dennis Sabo, Silicon Compil- 
ers’ vice president of sales and marketing. 





The Genesil system, he goes on, does 
offer that underlying framework. It pro- 
duces consistent data structures and 
modules; its circuits conform to a clock- 
ing strategy that provides avenues for 
adding asynchronous signals without 
disrupting the rest of the design. 

Other underlying strategies have 
been developed for power busing, bond- 
ing-pad design, routing, 
fabrication-line calibra- 
tion, and layout stan- 
dardization. Further- 
more, Johnson points 
out, cell compilers that 


duces a job—rUDUNNvTNyT T_ aa —_ ~ simply produce a layout 


IC with about 25,000 transistors—that 
took 22 hours with the company’s older 
router to a quick 4 minutes, says Gor- 
don Kuenster, president. 

OP AMPS, TOO. Unlike Silicon Compilers, 
Seattle Silicon offers compilers for such 
analog functions as operational amplifi- 
ers and data-acquisition circuits. Kuen- 
ster says that one third to a half of his 
customers—he refuses to reveal how 
many there are—want these analog 
functions. Another advantage he claims 
for his company’s approach is that it 
permits the user to simulate circuits 
Concorde generates within the context 
of the circuit board or system in which 
the chip is intended to operate. 

Silicon Compilers’ Sabo calls the Seat- 
tle Silicon approach “a half step toward 
silicon compilation.” He says these cell 
compilers lack the underlying frame- 
work of an overall design methodology, 
making it impossible to ensure that the 
complete chip is designed consistently. 
More chip expertise is needed to weave 
together the compiled modules, and “we 
don’t think that’s going to work for sys- 
tems engineers at all,” he says. 
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the block compilers writ- 


file do not offer the rapid feedback that 
Genesil does concerning a compiled cir- 
cuit’s speed, power requirements, and 
functionality. 

Genesis, on the other hand, can be 
seen as a way to entice practitioners of 
the cell-compiler art into Silicon Compil- 
ers’ camp. With Genesis, users can 
write block compilers very similar to 
those of Concorde and use them simply 
for generating circuit layouts. But the 
door is left open to bring 


ten with Genesis tools 
back into the Genesil en- 
vironment, when and if 
the user sees an advan- 
tage in doing so. 

One key area of competition among 
silicon compilers is in how efficiently 
they use silicon. 

Silicon Compilers offers as an exam- 
ple a device density of 2.14 mil’ per 
transistor for a computer-peripheral-chip 
design that one of its customers com- 
pleted last month. The single-metal n- 
MOS chip, which uses 2-um design rules, 
measures 45,242 mil? and carries 21,188 





Standara-cell 
vendors are 
adding compilers 


mms SA!) gluc-logic cells— 


transistors. (The company says that 
chips two and three times that size have 
been designed with Genesil, and that 
most activity is now in denser double- 
metal CMOS technology. This capability 
was shipped in July.) 

Seattle Silicon claims a substantially 
better device density of 1.25 mil* per 
transistor for the digital signal proces- 
sor that E-Mu Systems Inc. of Santa 
Cruz, Calif., developed with Concorde 
for a music synthesizer. The all-digital 
IC, generated mainly with a data-path 
compiler, is about 62,500 mils* in area 
and carries some 50,000 transistors. The 
CMOS technology used has 2-um design 
rules and two layers of metal. 

Aiming to increase compilers’ ability 
to use silicon efficiently, Micropower 
Systems Inc., Santa Clara, Calif., has 
developed a new 2-um CMOS process 
that offers not two but three layers of 
metal interconnections, two of molybde- 
num, and a top layer of aluminum. This 
gives the compiler more degrees of free- 
dom during routing so that it can pro- 
duce chips that compare in density to 
hand-crafted ICs, according to the 
company. 

Silicon Compilers, Seattle Silicon, and 
Silicon Design Labs are all relatively 
young companies that are focusing their 
efforts on compilation technology. Com- 
pilation has also been introduced as an 
added component to more mature de- 
sign-automation systems, essentially as 
an adjunct to the standard-cell approach. 

VLSI Technology Inc., San Jose, 
Calif., is one company that has been do- 
ing this for some time. Most of its ASIC 
designs are done with gate arrays and 
standard cells, but it claims to have 
completed more than 200 chips for cus- 
tomers using cell compilers. The compa- 
ny says it has compilers that fit in 45 
categories, including arithmetic-logic 
units, programmable logie arrays, mem- 
ories, and nXn multipliers. Last sum- 
mer it added new compilers for general 
logic and data paths based on the 2901 
architecture of Advanced Micro Devices 
Inc., Santa Clara, Calif. 

Britain’s Plessey Co. ple last month 
introduced a similar type 
of capability for its Me- 
gacell design system 
(Electronics, Sept. 30, 
1985, p.20]. Megacell 
combines Microcells— 


with very large standard cells called Su- 
pracells and programmable cells called 
Paracells. : 

Chipsmith, a silicon compiler from 
Lattice Logie Ltd., Edinburgh, Scotland, 
has been used by Ferranti Semiconduc- 
tors, Oldham, England, to process logic 
designs for six major contracts. Ferranti 
says 10,000-gate chips are achievable us- 
ing 2-um feature sizes. O 
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DESIGN PROBLEMS? 


CIRCUITS AND SOFTWARE 
FOR 
ELECTRONICS ENGINEERS 
focuses strictly 
on design problems! 





Access stimulating, clever ap- 
proaches that can speed your 
creative design concepts. 


This indispensable source con- 
tains hundreds of circuit sche- 
matics, block diagrams and 
computer programs that are con- 
veniently organized into 25 vital 
categories by function. 


Design appropriate circuitry to 
meet challenging specifications. 


Save time by adapting proven 
circuits and software to a wide 
range of applications. 


Save money and increase pro- 
ductivity by avoiding costly de- 
sign errors. 
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95% of Current 
Satellites Use 
Custom Mica Capacitors 
When designers need High Voltage 
Capacitors for TWT Power Supplies, 
Communications and other high voltage 
applications, they specify Custom 
Electronics Mica Capacitors. 
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versatility in design, solid construction 
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We are supplying capacitors on 95% of 
the satellites currently in operation or in 
production. (Intelsat, SBS, Anik, Milstar to 
name a few in addition to the Space Shuttle.) 
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In new integrated optics technology, sub- 
micron channels and switching devices 
process lightbeam-based digital informa- 
tion the same way conventional integrated 
circuits process electrical signals. Although 
still in their infancy, integrated optics could 
replace conventional ICs in large main- 


frame computers and processing systems. 
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‘ix of them to be exact. Providing power to six semiconductor fabrication 
systems that will get you well on your way to successful gallium arsenide 
processing. 

And that’s important now that GaAs is gaining such wide recognition. But what's 
more important is the comprehensive commitment we've made to the technology. 
Learning. Developing. Perfecting. Making certain you'll have the processing equipment 
you need. In fact, you can get more fab equipment for your GaAs line from Eaton 
than from anyone else in the business. 


Plug Into Performance. 

It’s performance that has earned us our position of leadership. The kind that 
begins with gentle processing on our track system and ends with thorough functional 
wafer testing on our Waferspec”™analysis system. 

The stops in between include a stepper with an optical focus sensor developed 
specifically for GaAs. And a prober system that can process wafers without a 
“flat” orientation. 

Plus, there are two ion implanters available for your line. Our medium current 
system that has been installed in more GaAs fab lines than any other system (it’s ideal 








for both R&D and production applications). And our new megavolt ion implanter 
that gives you the high energy needed for deep penetration of GaAs substrates. 
What's more, every one of the machines in our GaAs line provides the ultra-delicate 


handling and contamination control essential to GaAs processing. So you can count 
on uniformly high yields from your GaAs fab line. 


Plug Into A Partnership. 


When you do business with us, you have a partner whose dedication and 
commitment to GaAs production is unequalled. One who understands the challenges 
you face. And who can help you find solutions. 


But best of all, you'll have a partner who assists you in fabrication by supply- 


ing proven technology at a competitive price. Backed by the resources of a $3.5 
billion company. _ . 


Plug Us Into Your GaAs Line. oy 4A : 
For a detailed brochure about ourGaAs processing Ha A | 


equipment, write us at Eaton Corporation, Semiconductor ae : 
Equipment Operations, 4001 N. First Street, San Jose, Semiconductor 


CA 95134. Or call (408) 943-0800. Equipment 
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HERE COMES A DO-IT-YOURSELF 
SILICON COMPILER 





DESIGNERS CAN PLUG IN THEIR CIRCUIT KNOWLEDGE TO DESIGN CHIPS 


hen silicon compilation 
emerged as a concept in 
the early 1980s, _ it 
seemed just the ticket for 
struggling chip designers 
working on ever more complex integrat- 
ed circuits. Created by Dave Johannsen, 
then a graduate student at the Califor- 
nia Institute of Technology under 
Carver Mead, silicon compilation became 
a product late last year: Silicon Compil- 
ers Inc., cofounded by Johannsen, intro- 
duced Genesil, a program developed by 
him that enabled systems designers to 
create very large-scale ICs from high- 
level functional descriptions. 

So far so good. But the program had 
a major flaw: IC designers couldn’t use i 
their circuit-design knowledge and techniques with Genesil. So 
it was back to work for Johannsen. Now 29 and vice president 
of advanced development, Johannsen has just led the develop- 
ment of the Genesis silicon-development system, which does 
what Genesil couldn’t and wasn’t meant to do. It is the first 
program to create silicon-compiler systems complete with 
analysis modules, such as Genesil, for IC designers. 

While Genesil is a set of parameter-driven expert systems 
for circuit synthesis and analysis, Genesis is a set of develop- 
ment tools that VLSI engineers and designers can use to 
create silicon-compiler systems. Several systems manufactur- 
ers are already using the - ~ Sa 
Genesil __ silicon-develop- 
ment system. And the sili- 
con-compiler-system  de- 
sign methodology has 
sparked the interest of | 
the IC-design community 
because of its potential 
for better circuits and 
faster turnaround. 

Systems designers are | 
usually happy with the de- | | 
sign methodologies built | 
into Genesil. But VLSI de- 
signers often want to in- 
corporate their own strat- | 
egies in areas such as 
global design, power dis- | 
tribution, floor planning, 
and interconnection. With 
Genesis, an open system 
containing all Genesil’s 
synthesis modules, they | 
can apply their own tech- | 
niques for circuit design, | — 
layout, and packaging. (b 
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FUNCTIONAL 
SPECIFICATIONS 


TECHNOLOGY TO WATCH is a regular 
feature of Electronics that provides 
readers with exclusive, in-depth reports 
on important technical innovations from 
companies around the world. It covers 
significant technology, processes, and 
developments incorporated in major new 
products. The reports also analyze tech- 
nical data so that readers can assess the 
impact of new developments. The key 
people on the Genesis project at Silicon 
Compilers Inc. were Dave Johannsen 
and Jim McBeath. Karel J. Kosman, 
founder of Raycom Systems Inc., devel- 
oped simultaneous bidirectional commu- 
nications on a single optical fiber. 


FEEDBACK 


DESIGN 
DATA BASE 


KNOWLEDGE-BASE 
SYNTHESIS SYSTEMS 


KNOWLEDGE-BASE 
ANALYSIS SYSTEMS 


tems by creating their own compilers 
and analysis modules. Or they can build 
on Genesil’s IC-design expertise by ac- 
quiring both Genesis and the Genesil 
compilers and analysis modules and us- 
ing Genesis to: add to the Genesil 
vocabulary. 

A silicon-compiler system’s vocabu- 
lary consists of the circuit functions 
that it can synthesize and analyze. A 
large vocabulary is important to IC de- 
signers because the utility of a design- 
aid system is often proportional to the 
size of its vocabulary. 

For example, designing a digital sig- 
nal-processing chip will probably require 
a digital-filter-circuit building block. To 

. _} build a digital filter requires a multiplier 
circuit. If the compilation system has no multiplier, the de- 
signer must create one from other functions. Such a compiler 
system is not as useful as one with a multiplier in its vocabu- 
lary. Though this is a simple example—any compiler worth its 
salt would have several kinds of multipliers—it shows that the 
richer a compiler’s vocabulary, the better the system is. 

The ideal design method is one in which “the engineer 
receives instantaneous feedback about all pertinent details of 
his proposed design, thus permitting rapid convergence on the 
best solution,” says Stephen C. Johnson, vice president of 
engineering and product development at Silicon Compilers. In 


TT = essence, design is by 
TRIAL | successive refinement 

SPECIFICATION | DESIGN-ANALYSIS | = | (ig. Ja) 

: a ey — g. : 


} In IC design, only four 
_ | types of feedback are re- 
____| quired—power-dissipation 
| information, timing  per- 
formance, functional veri- 
fications, and size infor- 
_ | mation. Silicon compilation 
supplies this feedback in 
minutes, so designs can 
be completed much more 
quickly and designers can 
try more options. The re- 
sult is better IC designs in 
a lot less time. “For exam- 
ple, a 75,000-transistor cir- 
cuit might take 450 man 
months to design by the 
old conventional method, 
350 man months if just 
cell compilation is used, 
but only 18 man months 
_| with complete silicon com- 
| pilation,’ says Johnson. 

Cell compilation (or 
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signers two choices. They 1.IDEAL DESIGN. In an ideal design process, engineers generate specifica- 
can use Genesis to build tions, and a design and analysis system comes back showing the circuit’s 
complete compiler sys- important characteristics (a). Silicon compilation provides this flow (b). 
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block compilation) is the 
part of silicon compilation 
that synthesizes the lay- 
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out of a portion of a circuit. But 
it does not produce models that 
analyze function, power, and 
timing: the only immediate feed- 
back an engineer gets from cell 
compiler is the size of the cir- 
cuit, not the power, timing, and 
function information. Cell com- 
pilers also do not give help in 
arranging and wiring the blocks 
that have been compiled, as a | 
complete silicon-compilation sys- | 
tem will. 

Genesil closes the loop in the | 
ideal design flow. The analysis 
and verification steps with their | 
attendant feedback are just as | 
important as the circuit-synthe- | | 
sis functions. Genesil includes | 
knowledge-base expert systems | | 
that do both synthesis and anal- | 
ysis. It has expert systems for _—_— 
generating models of cell and 
chip layout, timing, functiona- 
lity, power, and semantics. The 
Same expert systems can interpret these five models and 
provide data feedback which the engineer can use to deter- 
mine if the circuit is what he wants (Fig. 1b). If it is not what 
he wants, he changes a few things in the functional descrip- 
tion and sends it around the compiler-system loop again. 

The Genesis tool set lets designers create full-function com- 
pilers to install in Genesil. These extend its vocabulary by 
providing access to Silicon Compilers’ programs for synthesiz- 
ing and verifying compilers. In addition, Genesis permits the 
design of stand-alone Genesil-independent compilers. Another 
potential benefit of the Genesis system is that it could become 
a de facto silicon-compilation standard, if enough IC designers 
use it. 


WHAT’S INSIDE? 


The Genesis part of the combined Genesil-Genesis extend- 
able silicon-development system includes a compiler-analysis 
system, compiler-synthesis system, modeling languages, and 
interfaces to other systems (Fig. 2). These break down into 12 
smaller components, including three design languages, two 
interfaces with their corresponding protocols, a schematic ver- 
sus layout comparison system, and two verification systems— 
one for simulation and one for timing analysis. Also included 
are four modules from Genesil—the Genesil data-base-man- 
agement system, module- and chip-layout synthesis compo- 
nents, package library and editor, and the system that gener- 
ates the mask and test tapes and the chip plots. 

GCX, a proprietary design language that is an extension of 
C, and a language compiler for it, are part of the Genesis 
system. GCX is used to create the layout and timing-model 
synthesis components of a silicon-compilation system. This 
layout synthesis language understands the application that it 
is trying to implement and is optimized for creating layout- 
compilation engines. 

Another design language, FCX, and its compiler are used to 
describe the functional behavior of the circuits created with 
GCX. This description is subsequently put into the functional 
simulator analyzer. The third design language and compiler 
created for Genesis is ICX, which is used for defining human 
interfaces, such as windows, forms, and various types of 
menus. Users can create comprehensive human interfaces 
with a few brief lines of code. ICX also automatically synthe- 
sizes schematic diagrams. 

Because GCX is an extension of C, it can be used by itself 
for a variety of other tasks. With GCX, Genesis users can 


Electronics/ October 14, 1985 





COMPILERS 


2. BOTH SIDES. The Genesil side of Silicon Compilers’ silicon-development system provides the 
compilers and design environment for system engineers; the Genesis side is for generating compilers. 


create stand-alone compilers that simply generate layouts. It 
is powerful enough to not only provide an optimized way of 
describing technology-independent parameterized layouts— 
layouts that can be changed for different IC technologies 
simply by changing a few parameters—but also to define 
behavioral and functional simulation models, read and inter- 
pret technology data bases, or even define human-machine or 
machine-machine interfaces. For example, GCX could be used 
to build interfaces to any of the user’s existing development 
systems, simulators, or analysis packages. 

But to make life easier for the user, Genesis also contains 
two built-in interfaces and protocols for reaching out to other 
systems. One interface enables users to supply physical de- 
sign data developed on their own design systems in the GDS 
II format. The protocol includes timing and schematic infor- 
mation for those users who do not have access to schematic 
work stations. The second interface is designed for those 
users who have their own schematic work stations and wish 
to transfer schematic and timing data defined with them to 
the Genesis system. 

Also built into Genesis is a system that compares the re- 
sults of a layout compiler with the schematic to verify wheth- 
er the layout compiler is correct. Another comparator does the 
same thing for simulators by comparing the functional-level 
simulation to the switch-level simulation. A third verification 
system, the timing-analysis verification system, generates a 
complete model to be run in Spice to verify the accuracy and 
correctness of the timing analysis of the compiler produced 
using Genesis. 

When all 12 parts are connected, the result is Genesis, an 
overall framework for IC development through silicon compi- 
lation. Why this framework is needed can be illustrated with 
an example. One day an engineer may design a family of 
RAMs. Then he may design a PLA family. Sometime later, 
these may be combined on a chip. A smart silicon compiler 
will need enough global information to make sure that this 
combination happens correctly. How all the pieces will fit 
together has to be figured out in advance by the compiler- 
system builders. At Silicon Compilers, building this frame- 
work consumed about 40% of the development effort—$4 mil- 
lion of the $10 million spent by Silicon Compilers in developing 
Genesis and Genesil—according to Johnson. Another $4 mil- 
lion was spent in building all the verification modules to make 
sure that what Silicon Compilers built and what users build 
with it are correct. L 
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HOW A SINGLE-FIBER OPTICAL LINK 


CARRIES TWO-WAY DATA FLOW 


imultaneous bidirectional communication over a sin- 
gle thin strand of fiber-optic cable pioneered by 
Raycom Systems promises to greatly reduce the 
time and expense involved in local-area communica- 
tions. By combining an easy-to-use connector sys- 
tem with low-cost lightweight cable, the Boulder, Colo., com- 
pany hopes to snare part of the huge market now held by 
coaxial and twisted-pair cabling. 

The crucial components of Raycom’s link are the Y-shaped 
couplers, which are joined to single-fiber cable. These bifurcat- 
ed couplers join respectively to a p-i-n diode and a light- 
emitting diode and terminate in a unique dry-connector sys- 
tem. The connectors mate with the cable in a way that mini 
mizes crosstalk as well as near- and far-end reflections. 

Fiber-optic transmission is already replacing copper cable 
and microwave links in long-haul communications. IBM Corp. 
and AT&T Co. are touting high-speed fiber local-area net- 
works as the way to link clusters of buildings. But for low- 
cost, low-duty-cycle applications such as sharing peripherals 
or linking sensors and controllers in factories, fiber 
is just taking off [Electronics, Sept. 2, 1985, p. 30]. 

Many of the characteristics that make fiber at- 
tractive in long-haul communications make it use- 
ful for short-haul as well. Chief among these are 
blinding transmission speed, large bandwidth, low 
loss, immunity to electromagnetic and radio-fre- 
quency interference, and its inherent security. 

But high component costs generally have kept 
fiber optics from grabbing a chunk of the cost- 
sensitive short-haul market, though this could 
change fast if Raycom’s single-fiber solution takes 
off. “A single-fiber-network solution reduces by 
half the cost of cable and in-line connectors com- 
pared with a duplex fiber cable—and any splices or 
connections needed to reconfigure the network can 
be made by untrained personnel using a specially 
designed cable-termination kit,’ says Raycom’s 
president, Paul Adams. 

To develop simultaneous bidirectional transmis- 
sion on a single step-indexed fiber, Raycom suc- 
ceeded in taming the problem of reflection—the 
principal source of signal interference on fiber-op- 
tic networks. ‘Reflection was the big impediment 
in the way of simultaneous bidirectional transmis- 
sions,’ explains Raycom founder and chief scientist 
Karel J. Kosman. “For all practical purposes, these 
reflections cannot be eliminated in any link that 
uses rejoinable connectors.” 

In a fiber link, each connection point represents 
a discontinuity. Reflection occurs at each optical 
surface as light pulses pass from the transmitter 
cable to the carrier fiber, across any cable splices 
or node connections on the local link, and into the 
receiver cable. As the transmitted light passes 
through the glass-to-air-to-glass transition at the 
connections, some of it is reflected by the cable end 





signals at the receiver, producing a read error. 

Kosman says the most common solution to this problem is 
to use wavelength-division multiplexers at either end of a 
cable. Sending light pulses at two different wavelengths 
makes it easier to differentiate reflection noise from a true 
signal. But adding the required costly hardware is an imprac- 
tical solution in any system that aims to be competitive with 
coaxial cable or copper twisted pairs. 

To come up with a system suitable for a cost-sensitive 
market, Raycom solved two related problems. Rematable con- 
nectors are a must in any short-haul optic link, but the air gap 
at the mating of the two connectors represents a discontinu- 
ity. According to Kosman, other companies have used a con- 
nector containing a fluid or gel in the connector to match the 
optical index of refraction at the gap to effectively eliminate 
the discontinuity. But the complexity of assembling such a 
“wet” connector is often difficult for unskilled personnel to 
master. 

Another problem lies in the design of single-fiber optical 
































back toward its source. If two transmissions from 1.NOREFLECTIONS. Ina single-fiber optical link (top), most reflections occur at the 
opposite ends of the link occupy the light guide connector (A and B). Couplers that mix transmit and receive signals cause reflec- 
simultaneously, reflections may be confused with tions (middle), so Raycom’s coupler optically isolates the two paths (bottom). 
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couplers, which split the single optical-fiber link into transmit 
and receive paths. A section of such couplers evenly distrib- 
utes the incoming light between the two branches; though 
this mixing section evenly distributes the desired signal, it 
also evenly distributes reflected energy. If these reflections 
are at the same wavelength as the signal, they will make true 
signal determination impossible. 

“We got around these problems by incorporating bidirec- 
tional couplers within the dry connectors, thus eliminating any 
a mixing section between the coupler and connector,” explains 
Kosman. “Reflections still occur, but now the reflected energy 
can be prevented from overwhelming the incoming signal.” 

Raycom’s solution attacks the three sources of reflections: 
reflections at the surfaces of mated connectors that are clos- 
est to the signal source and far-end reflections from remote 
connectors. In a simple link (Fig. 1, top), the first surface of 
the first connector (marked A) is the dominant source of 
reflection in the link. The second surface of the connector 
(marked B) and all other connector surfaces are secondary 
sources of reflection. 

In many other designs, the coupler’s transmit and receive 
branches are merged into a single strand before the first 
surface of the near-end connector. Such a design acts as an 
integral mixing section, causing reflections to be distributed 
evenly between transmitter and receiver (Fig. 1, middle). 

Raycom’s design eliminates such mixing by moving the 
coupler to the tip of the first connector as well as optically 
isolating transmit and receive paths (Fig. 1, bottom). This 
adjustment confines reflection to the transmit branch; thus it 
cannot mix with the incoming signal on the receive branch. 

Controlling reflection at the sec- 
ond surface of the connector re- 
quires more care, because it is nec- 
essary to control the separation be- 
tween the two light guides, the nu- 
merical aperture (an expression of 
the degree of divergence of the 
beam emerging from the light 
guide, measured as the sine of half 
the angle of divergence), and the 
gap between two fiber ends in the 
connectors (Fig. 2). 

Separating the two light guides 
means that less light will be reflect- 
ed from the transmitter into the re- 
ceiver. But a large separation cre- 
ates a dead area between the two 
light guides, which lowers the re- 
ceiving efficiency of the coupler. 
The loss of efficiency is a function 
of signal spreading over three sur- 
faces: the receiver, the transmitter 
light guide, and the dead area. The 
larger the dead area, the greater 
the receiver sensitivity must be, but 
an increase in receiver sensitivity 
further increases the susceptibility | 
to reflection. 

By controlling the numerical ap- 
-erture of the transmitted light, it is 
possible to limit the amount of re- 
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the connector. Low-cost LED trans- 
mitters typically emit a fairly wide cone of light, which tends 
to propagate down the line in lossy higher-order modes. 

A typical cable attenuates the higher-order modes faster 
than the lower-order modes over distances ranging from sey- 
eral feet up to hundreds of feet. In such cases, the higher- 
order modes are less prominent, so the numerical aperture of 
the transmitted light is reduced. However, in short cable, the 
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2. SECOND SURFACE. Optimizing the separation between 
light guides controls reflection at the second surface. 


3. MAIN MEN. Raycom’s Kosman (left) and Adams Say their 
flection from the second surface of system may replace coaxial and twisted-pair cabling. 


numerical aperture tends to remain high. 

The Raycom coupler promotes the attenuation of the high- 
order modes by mode stripping, a method that involves bend- 
ing the fiber to accelerate the higher modes out of the light 
guide and into the cladding. The cladding itself is surrounded 
with a light-absorbing medium that removes the higher-order 
modes from the cladding. Raycom will not divulge the compo- 
sition of the materials, but it claims they remove close to half 
the total light energy of the high-order modes. 


STRIPPING HIGH-ORDER MODES 


Stripping the high-order modes in the coupler during the 
beam’s launch eases the problems of light reflected from the 
second connector surface into the receiver light guide. Strip- 
ping also reduces the energy in a short cable length. It does 
not affect long-cable transmission, however, thus easing the 
dynamic range requirements to the receiver. 

Reflection at the second surface of the connector is also 
controlled by the width of the air gap separating the two 
connector faces. A minimum gap is needed to prevent the 
mechanical interference between optical surfaces during mat- 
ing; in low-cost connectors the gap is typically around 5 ym or 
more. But as the connector gap increases, some reflected 
energy falls back into the receiving light guide and much of 
the signal energy is dissipated in the dead area, lowering 
coupling efficiency. 

By optimizing the numerical aperture of the transmitted 
light, Raycom claims to maintain reliable duplex operation 
with a connector-gap width of 25 + 20 um. The ratio of 
forward signal energy to the reflected signal is better than 36 
dB at the first connector, which is 
below the sensitivity of most fiber- 
optic receivers. 

To dampen far-end reflections, 
Raycom designers take advantage 
of the fact that reflections encoun- 
ter forward and return loss in the 
link, while signals encounter for- 
ward loss only. A minimum link of 
30 ft makes it possible to guarantee 
an acceptable minimum of the re- 
flection. Raycom also increases re- 
flection diffusion through the link 
by specifying a slight texture or 
rough polishing of the cable ends 
of the link during field termination, 
rather than a mirror finish. 

Raycom’s cable diameter is just 3 
mm, making a long pull relatively 
easy. Ensign-Bickford Co., Sims- 
bury, Conn., makes the 200-um-di- 
ameter core and the 230-ym-diame- 
| ter cladding. Pirelli Cable Corp., 

ea Union, N.J., kept the weight of 
_| 1,000 ft of cable to around 7 lb 
“| while meeting Raycom’s tough 
specifications for flexibility, bend- 
ing, and tensile strength. Attenua- 
tion is below 8 dB/km. 

Kosman is betting Raycom’s fi- 
ber-optic transmission system has a 
good chance of replacing copper in 
many short-haul applications (Fig. 
3). DuPont Connector Systems, New Cumberland, Pa., took 
part of the action early this year by signing a joint marketing 
and development agreement with Raycom. DuPont sees fiber- 
optic data communications as an emerging market and says 
that of all the companies pursuing single-fiber simultaneous 
bidirectional communications, only Raycom has the bugs 
worked out and an established market position. O 
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You're looking for a high-performance filtered connector to mate with 
MIL-C-38999 circular metal shell connectors. But you’re not looking 
forward to waiting six months or more for delivery. 
Look to AMP. Our filtered circulars deliver superior insertion loss with 
our outstanding Quiet Line absorptive filter design. And we deliver quicker. 
With your choice of styles, pin counts, wire terminations, and filter 


MIL-C-38999 type 


filtered connectors. 
All the filter 


characteristics. 
too-typical internal resonances. The result is smooth, controlled roll-off 


Reliability? Our advanced ceramic sleeve design is inherently more 
with insertion loss independent of source or load impedance. And the 


rugged than multiple-part filters—and it completely eliminates their all- 


performance you need, 


without the long wait 
9 
you don't need. 
Look to AMP for help, too. From technical information to 
engineering assistance, we’re ready to put what we know to work for you. 


same performance is available in MIL-C-83723 type connectors as well. 
After all, the way we perform is just as important as the way our 


connectors perform. 
For more information, contact the AMP Filtered Connector Desk 
at (717) 780-4400. AMP Incorporated, Harrisburg, PA 17105. 
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he next 12 months will be stuffed with 
surprises if semiconductor technology 
continues to evolve the way that it has 
during the past year. Some of these 
changes will be unpleasant and will re- 
quire a rethinking by the industry of basic process- 
es and methodologies. This is especially true of 
those used in the design and fabrication of high- 
density high-performance MOS memory and logic. 
And in bipolar, emerging static memory and logic 
devices using techniques developed originally for 
MOS circuits not only run faster than their MOS 
counterparts but also compete in density and pow- 
er dissipation. In linear integrated circuits, design- 
ers continue to disprove the commonly held belief 
that high-performance analog functions cannot be 
designed with state-of-the-art CMOS processes. 

The marketplace is also providing its own sur- 
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‘and setting themselves up for a fall. 
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New and revamped processes 
coupled with innovative circuit 
designs are bringing about many 
surprising changes in the 
capabilities of logic, memory, and 
linear circuits. While CMOS is 
sweeping through a major share 
of chip designs, including linear, 
bipolar advances are bringing 
devices that are competitive 

with MOS in density and power. 
Part 2 of a 5-part series. 

































prises, forcing technology changes not foreseen a 
year ago. In recent months, for example, memory- 
chip vendors determined that the market for 256-K 
dynamic random-access memories had fizzled out 
as far as any significant profits were concerned, so 
they started pushing harder to develop the next- 
generation 1-Mb chips [Electronics, Sept. 30, 1985, 
p. 30]. Yet several industry observers believe these 
vendors are ignoring a number of opposing signs 













First, there is the question of acceptance by the 
customer, who has gotten used to the pace of mem- 
ory-chip development. “If one looks at the history 
of RAM development, memories have doubled in 
size over a period of about every two to four 
years,’ says Peter Bagnall, executive vice presi- 
dent of Visic Inc., a San Jose, Calif., memory-chip 
startup. “Now major memory vendors are looking 
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HRAM. Visic lfc. Ss 64- “K nictaronical RAM serbia’ both nanies nd static features, allowing random aiead write: and dieycle ti ines of 35 n ns sto 
any bit in the array. The HRAM’s cells are dynamic, but memory is addressed as though it were static. 





to skip quickly over the 256-K DRAM and go to the 1-Mb as 
soon as possible, in direct opposition to institutional and tech- 
nological momentum and the needs of the marketplace, which 
is for low-cost and high-reliability memory products.” 

Second, there are still some basic problems to be solved 
before megabit DRAMs can be produced in volume, much less 
at a cost or reliability to match 256-K DRAMs. As a result, 
“the 256-K DRAM is going to be much stronger and longer 
lasting than any previous generation of product,” Bagnall 
predicts. “Indeed, the 256-K DRAM will be the major DRAM 
of choice for the next three to four years.” 

The 256-K’s vitality has more to do with the limitations and 
problems at the 1-Mb level that have to be solved before the 
larger chips are accepted in the commodity market. “The 256- 
K devices now available are in most cases simply extensions 
of well-known 64-K DRAM technologies with no special tricks 
and, at 2% to 2 wm, no real scaling problems,” says Bagnall. 
‘At the 1-Mb level, everyone is pushing down below 2 wm 
toward 1 wm in order to get an eightfold increase in density, 
requiring entirely new methodologies and process techniques, 
none of which is that well understood.” 

Each new technique presents as many problems as it tries 
to solve, declares Sunlin Chou, director of technology develop- 
ment at Intel Corp.’s Portland, Ore., facility. These techniques 
include trench-type isolation, storage-capacitor dielectrics, tri- 
ple polysilicon layers, and low-resistance gates. 


ALTERNATIVE STRUCTURES 


Signal strength and access time also become troublesome as 
densities increase. ‘As interconnect lines within the memories 
get longer, density increases, capacitances increase, delay 
times are retarded, and access times slow down,” says Bag- 
nall. To overcome this, memory makers have been looking to 
alternatives to multilevel metal layers, such as silicides and 
self-aligned silicides (salicides) and, more recently, various re- 
fractory-metal methods. 

Indeed, the industry has already begun moving from the 
more resistive, conventional doped-poly-gate interconnection 
materials to higher-performance refractory metal silicides and 
salicides, most often in a silicide-poly structure. The move to 
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low-resistance metals will continue to the 1-Mb level, and 
serious consideration is being given to pure refractory metals 
such as tungsten and molybdenum. Although pure refractory 
metals have yet to find their way into high-volume 1-Mb 
DRAMs, their use in gates can lower gate-level sheet resis- 
tance by two orders of magnitude over conventional silicon- 
gate technology. 

Beyond the technical problems of getting 1-Mb DRAMs of 
sufficient quality and reliability, says Bagnall, there are the 
problems of manufacturing the devices in sufficient quantity 
to allow the economy of scale to push costs down. “To be a 
contender in the commodity-DRAM business, a manufacturer 
must have a facility capable of turning out about a million 
units per day, at a minimum,” says Bagnall. “At the 256-K 
level, this requires a dedicated facility that costs as much as 
$200 million and takes one to two years to bring up to produc- 
tion.” And because of the fine lines required for 1-Mb DRAMs 
and the radically different process technologies, manufactur- 
ers are faced with integrating an entirely new generation of 
fabrication equipment into their production facilities. Getting 
to volume production of 1-Mb DRAMs will require at least two 
years of development, he says. 

Because of production limitations and the high initial cost of 
manufacture, DRAM makers are developing architectural al- 
ternatives aimed at smaller application-specific-chip markets 
where the average selling price is higher and the volumes 
lower, away from the traditional by-1-bit configurations to by- 
2, by-4, by-6, by-8, by-9, by-12, and even by-16-bit configura- 
tions. At the 256-K level, this is already occurring, with the 
by-4-bit architecture becoming increasingly popular. 


APPLICATION-SPECIFIC MEMORIES 


Likewise, the demand is growing for application-specific 
memories, such as video RAMs, which are by-4-bit configura- 
tions with special input/output circuitry added. “At the mega- 
bit level, this trend will increase,” says Bagnall. “Instead of 
just one or two configurations, we will see a dozen or so 
different styles of DRAMs specific to certain needs.” By the 
end of 1986, fully half of the 256-K units will be in configura- 
tions other than by-1-bit, he says. When 1-Mb DRAMs reach 
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with something that is even more compact.” 
And, Bagnall believes, there is no neat and simple way in 
existing technology, such as trench capacitors or some other 
method of vertical integration in DRAMs, to achieve higher 
densities and speed in SRAMs. “In addition to all the problems 
faced in scaling DRAMs, SRAMs have a set of problems of 
their own. One of the most critical is the increase in noise 
levels within chip, making it difficult to read and write at high 
speeds.” Thus, he predicts, the 64-K SRAM will remain the 
predominant high-speed MOS—at least for a while. 


EPROMS REACH FOR 1 Mb 


Perhaps the most significant development in the nonvolatile 
memory market during the next year will be the dominance of 
the MOS ultraviolet-light-erasable programmable read-only 
memory, and the retreat of mask-programmable ROMs to a 
few high-average-selling-price niche markets. Indeed, 1986 
may be the year of the 1-Mb EPROM, with at least three or 
four companies following industry leader Advanced Micro De- 


full maturity, about 60% will be in configurations other than 
by-1-bit, Bagnall predicts. 

During the next year, staticRAM manufacturers will be 
assessing what steps to take to the next level of upward 
integration. Coming into production are 64-K SRAMs in the 45- 
to 90-ns range. The few 256-K products beginning to appear 
have access times in the relatively slow 150- to 200-ns range. 

But it will be difficult for SRAM makers to continue along 
the fast-track access-time curve they have enjoyed and still 
boost density. Richard Pashley, director of technology devel- 
opment at Intel, Santa Clara, Calif., believes the 256-K level 
for SRAMs represents a barrier even more daunting than 1 
Mb is for DRAMs. “Most of the improvements in speed and 
density to date have come from replacing the traditional six- 
transistor SRAM cell with a four-transistor one. Application of 
scaling and various process improvements such as silicides, 
salicides, refractory metals, and multilevel interconnects will 
take us only so far—but not far enough to get to 1 megabyte 
and still maintain a speed advantage over DRAMs. For that, 
we will have to wait for some sort of conceptual break- | vices Inc., Sunnyvale, Calif. 
through that will allow us to replace the four-transistor cell Traditionally, ROMs have maintained a price and density 


HITACHI’S MAKIMOTO MOVES CMOS INTO THE FAST LANE 


by Charles L. Cohen 





































































































to be employed at the plant. There was a gap between — 
Only two years of his ca- | U.S. and Japanese technol- 
reer have been spent else- | ogy at the time. The technol- 
where. He spent one in the | ogy was changing, and it was - 
U.S. at Stanford University, | a golden age at Stanford 
studying device modeling | with professors Linville, 
with John Linville, and anoth- | Moll, Pritchard, Pearson, and 
er at Hitachis Central Re- | seminars with transistor coin- 
search Lab. Timing was for- | ventor and Nobel laureate 
tuitous in both instances. His | William Shockley. “Relations 
studies at Stanford came just | between Japan and the U.S. 
as course emphasis was | were excellent,’ he says. 
switching from silicon tran- | “Everybody received me 
sistors to small-scale inte- | warmly. I am fortunate in 
grated circuits. The sojourn | having made so many fine 
at the lab came just as the | friends with whom | am still 
plant was switching from SSI | on the best of terms.” 
to large-scale integration for For the future, Makimoto 
use with calculators. | sees the coming decade as 
Makimoto treasures the | the age of application-specific 
memories of his master’s de- | integrated circuits. Because 
gree studies at Stanford. He | minimizing turnaround time 
recalls that the work pace | will be a major hurdle, he is 
was especially grueling be- | particularly bullish on Hita- 
cause the alternative for his | chis ZTAT (for zero turn- 
fellow students was being | around time) microproces- 
shipped to Vietnam. sors. The plastic-packaged 
—— | chips incorporate one-time- 
programmable read-only 
memory for zero turnaround 
time. Thus Z-TAT chips can 
be put on a shelf and pro- 
grammed to order, eliminat- 
ing the usual two- to three- 
month turnaround. 
The chips solve most prob- 
lems of single-chip microcom- - 
puters. Development time is 
shortened by several months, 
costs are lowered for produc- — 
tion runs of several thou- 
sand, and maintenance parts 
| are available without storage - 
of inventories of all codes. 


Work done by Hitachi Ltd.’s 
Tsugio Makimoto set in mo- 
tion the semiconductor indus- 
try’s move to CMOS for high- 
performance — microproces- 
sors, logic, and memories. As 
project manager of the team 
that developed the Tokyo 
company’s first Hi-CMOS 
static random-access memo- 
| ry, he demonstrated that 
CMOS chips no larger than 
their n-MOS counterparts 
could reliably attain n-MOS 
speeds. And somewhat ironi- 
cally, his team’s work also 
contributed valuable process 
technology that ended up in 
Hitachi's 16-K n-MOS dynam- 
ic RAMs, which were devel- 
| oped a short time later. 

_ The informed wisdom of 
_the time said that the Hitachi 
product could not hope to 
compete with its formidable | tachi had Hi-CMOS-type 
n-MOS_ competitor, Intel | SRAMs. But manufacturers 
-_Corp.’s 2147, a 55-ns 4-K-by-1- | applied similar processes at 
bit SRAM. But Makimoto or- | 64-K, and now everybody 
_chestrated the system design | uses it for 256-K, says Maki- 
-and process development, | moto. He says that Hitachi 
switched to 3-4m_ design | went to CMOS for the second 
rules rather than the larger | version of its 256-K DRAM, 
ones then in general use, and | and all products at the 1-Mb 
used gigohm polysilicon load | DRAM level and new proces- 
resistors on top of the memo- | sor level are CMOS. _ 

'ry cells. The result: speed Makimoto, 48, is now depu- 
equal to that of the n-MOS | ty general manager of the 
competitor, smaller chip size, | company’s Musashi Works, 
operating power reduced by | which specializes in MOS de- 
8 to 1, and standby power cut | vices. In 1959, newly graduat- 
by a factor. of 1,000. ed from the University of To- 
— But CMOS was still regard- | kyo with a degree in engi- 
ed with skepticism. Makimoto | neering physics, he was in 
recalls that although every- | the first group of new hires 


body who sampled the prod- 
uct in 1978 praised it, there 
were few orders after pro- 
duction started in 1979. Par- 
ticularly in the U.S., people 
doubted the reliability of 
CMOS and wondered if it 
could be produced. 

Even though samples were 
good, customers also backed 
off because there was no sec- 
ond source. “Fortunately, we 
believed the praise and kept 
on producing despite the lack 
of orders,’ Makimoto says. 
“We also developed and pro- 
duced a 2-K-by-8-bit part that 
was faster than similar n- 
MOS and pure-CMOS devices 
made by others. Customers 
saw the inventories, com- 
pared performance, and were 
willmg to buy both devices.” 
_ At the 16-K level, only Hi- 
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IMOX SHRINK. Self-aligned transistor structures using deep-groove isolation take up less cell area than conventional transistors. Feature pitch 





was reduced from 9 um in Advanced Micro Devices Inc.’s IMOX II (left) to 7.5 wm in IMOX IIS (middle) to 5 wm in IMOX III-S. 





edge on the slightly more complex UV-EPROMs. But with the 
introduction of 1-Mb EPROMs by such companies as AMD this 
year, and by companies such as Intel, Motorola, National 
Semiconductor, and Texas Instruments during 1986, the last 
nail in the ROM coffin may have been hammered in. 

Designated the Am27C1024, AMD’s 1-Mb EPROM [Klec- 
tronics, April 22, 1985, p.52] is fabricated using a 1.5-um 
double-poly-gate CMOS process resulting in a die size under 
80,000 mils?. The memory core consists of an array of scaled 
n-MOS stacked-gate transistor structures, surrounded by 
CMOS peripheral circuits, with the first poly layer forming the 
floating gates. The gates are programmed by hot electron 
injection from the transistor channel region. Organized as 64- 
K words of 16 bits each, the Am27C1024 features a maximum 
access time of no more than 170 ns and a programming time 
of no more than 50 s for the full array. Memory cell size is 
20% um?. With further shrinking of device dimensions, how- 
ever, cell sizes of 12 wm? are possible, allowing at least a 
fourfold increase in density to 4 Mb. 

Not far behind are Intel, with its n-MOS 27518, containing 
four 16-K-by-8-bit arrays, and NEC, with its MBM27C512, con- 
figured as 64-K by 8 bits. At the 256-K level are Tokyo’s 
Hitachi Ltd. and VLSI Technology Inc., San Jose, Calif. 


EEPROMs BREAK THROUGH TO 256-K 


With the announcement in February of a 100-ns, n-MOS, 
256-K EEPROM from Toshiba Corp. [Electronics, Feb. 11, 
1985, p.51], many in the industry expect to see a flood of 
competitive circuits. So far, most manufacturers are standing 
pat at the 64-K level, waiting for their inventories to drop, 
prices to increase, and the economy to improve. 

First out will probably be Xicor Inc. with its 82-K-by-8-bit 
X28256, fabricated with the Milpitas, Calif., company’s high- 
performance, thick-oxide, floating-gate n-MOS. It features a 
150-ns access time and a 81-us-per-byte write time, enabling 
the entire memory to be written in less than a second using a 
64-byte page-write technique. Originally scheduled for intro- 
duction this summer, it has now slipped to the first quarter of 
1986. Intel, which recently signed a _ technology-exchange 
agreement with Xicor, is expected to follow soon with its own 
256-K n-MOS EEPROM. Xicor is also in development on a 
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CMOS version, the X28C256, with identical access and write 
times but much lower active and standby power. 

While established mainline memory manufacturers slug it 
out for domination of the commodity DRAM, SRAM, and 
EPROM business, a new market niche is opening up for appli- 
cation-specific memories. Speeding into this niche are such 
new startups as Portland’s Lattice Semiconductor Corp. and 
Visic as well as semicustom firms including LSI Logic Corp., 
Milpitas, and VLSI Technology. 

Memory houses have turned to designing their circuits with 
a variety of operating modes, such as page, nibble, extended 
nibble, and static-column’ decode, to increase data throughput 
and memory-system bandwidth. Visic, on the other hand, has 
designed an innovative hierarchical RAM (HRAM) that com- 
bines both dynamic and static features. 

In Visic’s first HRAM, a 64-K device, the main memory is a 
64-K-by-l-bit array matrix plus two static buffers. Although 
these cells are dynamic, memory is addressed as though it 
were static, eliminating some of the complications of DRAM 
access. Though the dynamic cells must be refreshed, this is 
accomplished in about 0.1% of the cycle time, versus about 
1.6% for standard DRAMs. The architecture allows it to oper- 
ate in three access modes. In the first, the HRAM allows 
random read, write, and cycle times of 35 ns to any one of the 
64-K bits of information in the array. In a static-column mode, 
the device can read, write, or cycle to any of 1,024 bits defined 
by the column addresses in 25 ns. In the third mode, static 
nibble access and random read accesses to four bits are possi- 
ble in 10 ns. 

In the random-logic arena, semicustom companies are ad- 
dressing the speed-incompatibility problem of memory and 
logic by incorporating the memory onto the device. In stan- 
dard cells, large building blocks of RAM, ROM, and in some 
cases EPROM are part of the basic cell libraries offered to the 
customer. 

In gate arrays, companies such as LSI Logic offer what are 
in essence application-specific memories that combine gate 
arrays and memory. In its LSA2000 series of structured ar- 
ray-logic templates, between 3,000 and 6,000 gates can be 
combined with 2,300 to 9,200 bits of RAM and 32-K of ROM. 
The LSA2004, in particular, can be characterized as an applica- 
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SLOT ISOLATION. Combining isolation slots 
between transistors with walled emitters dra- | 
matically reduces parasitic capacitance in Ad- 
vanced Micro Devices’ IMOX Ill-S process, 
permitting drastic size reduction with shorter | 
switching times and base-collector delays. 


tion-specific memory, combining 6,000 
gates with 9,200 bits of RAM. Built as 
individual blocks of 2,300 bits each, each 
block is individually accessible and can be 
combined to form 26 different architec- 
tures using by-4, by-9, by-18, or by-36-bit 
configurations. 

During the next year, the industry 
could see the first signs of a slowdown in 
semicustom logic’s advance toward higher 
densities. Both standard-cell and gate-ar- 
ray vendors have had no problem scaling 
their CMOS processes from 3 to 2 pm, 
which allowed them to achieve products 
with densities as high as 25,000 gates 
(about 100,000 transistors). Further reduc- 
tion to 1.25- or 1.75-um geometries could yield densities as 
high as 50,000 gates for gate arrays and 65,000 for standard 
cells (about 250,000 transistors). But at such high densities, 
efficient routing becomes much more difficult, reducing gate 
utilization considerably—in some cases to as little as 50%. 

In standard high-density CMOS logic products, such as ad- 
vanced 32-bit microprocessors, sophisticated peripherals, digi- 
tal signal processors, floating-point processors, and some ap- 
plication-specific products for use in such areas as telecom- 
munications, the routing problem is not as acute. This is 
because, despite a heavy dependence on computer-aided de- 
sign tools and standard-cell-like techniques, much of the de- 
sign effort—as much as 50%—is still handcrafted. 


A DENSITY BARRIER 


Many advanced 32-bit designs to be introduced during the 
next year call for 250,000-transistor densities, clock speeds in 
the 12- to 16-MHz range, 1.75- to 2.5-um geometries, and two 
layers of metal and one of polysilicon. But unless there is a 
radical rethinking of the basic process techniques used, the 
industry will be hard-pressed to proceed beyond 300,000-tran- 
sistor densities and 25-MHz clock speeds. 

As the group most immediately affected, semicustom mak- 
ers have turned to sophisticated design tools and device topol- 
ogies with multiple levels of aluminum 


metal interconnection [Electronics, Sept. | The continued vitality 
of digital bipolar 
is a big surprise 


23, 1985, p. 48] to keep gate utilization at 
85% or better. Many in the industry, such 
as John Hall, president of Micro Power 
Systems Inc. of Santa Clara, Calif., be- 
lieve such hopes are unrealistic because 
of the industry’s current dependence on aluminum and poly as 
both gate and interconnection material and the use of the self- 
aligned gate. | 

“The bottom line is that the industry, in applying a number 
of short-term, low-cost, partial solutions to resolve the serious 
limitations of the silicon-gate, aluminum-polysilicon approach, 
has backed itself into a corner,” says Hall. The short-term 
solutions create “a much larger problem, requiring much 
more wide-sweeping modifications to the basic fabrication pro- 
cess if higher speeds and higher densities are to be achieved.” 

One of the big surprises of the coming year will be the 
continued vitality of digital bipolar logic and memory, despite 
inroads by CMOS and n-MOS. Taking advantage of processing 
techniques originally developed for use on MOS VLSI chips, 
digital bipolar technology has advanced steadily to the point 
where SRAMs can be built as dense as 256-K, with speeds in 
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the subnanosecond range and power-dissipation ratings that 
are competitive with MOS. | 

In logic, arrays of about 15,000 to 20,000 gates and gate 
delays of under 100 ps are emerging. Key process enhance- 
ments that account for this improvement are self-aligned de- 
vice structures, ion implantation, and deep-groove isolation. In 
memory, much of the improvement comes from the replace- 
ment of the traditional resistor-load memory cell with the 
merged pnp-load cell. Most digital bipolar ICs use relatively 
conservative design rules, usually in the 1.5- to 2.0-um range. 

Deep-groove isolation, such as that used by AMD in its 
IMOX III-S slot-isolation process in particular, is a key ele- 
ment in these improvements. Used for isolating the n+ sub- 
layer regions of the bipolar transistors, deep grooves with 
oxide sidewalls and dielectric fillers (usually undoped poly in 
the isolation region), provide the needed high breakdown volt- 
age and lower parasitic capacitance while reducing the area 
occupied by the isolation region. Compared with a convention- 
al transistor with a nonbutted emitter structure, a self-aligned 
structure using deep-groove isolation requires about one 
fourth the cell area. 


At the high-performance end of the spectrum, digital bipo- 


lar technology is proving to be competitive with CMOS in 
terms of power. Performance of digital bipolar circuits is 
shielded from serious degradation 
through the use of 2-V nonthreshold logic, 
1.1-V current-mode logic, and 1.0-V 
merged-transistor logic implementations. 
Merged-transistor logic circuits, similar to 
integrated-injection-logic circuits in that 
they operate in the inverse mode, exhibit 
circuit delays in the 290-ps range when fabricated using self- 
aligned transistors. When combined with poly intracell wiring 
and deep-groove isolation, memory based on merged transis- 
tor logic is potentially competitive with CMOS in terms of 
power, speed, and density. In some 16-K SRAMs implemented 
with this technique, standby current is in the nanoampere 
range, equivalent to CMOS memories of comparable size. 
One feature of this logic that is exciting some designers is 
its enhanced resistance to alpha-particle soft errors compared 
with n-MOS and even CMOS. The key is an n+ sublayer that 
acts as a common word line, draining away the carriers gener- 
ated in the substrate by the ionizing alpha radiation and 
keeping them away from the storage nodes. What is most 
important about this feature is that it allows the memory cell 
to be scaled down more than all of the other bipolar alterna- 
tives and most of the MOS cells. C] 
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IN ANALOG, CMOS IS MAKING THE BIGGEST WAVES 


uch of the change now going on in analog-circuit 
technology comes from CMOS. But the impact 
will be much less pervasive and more selective 
than it will in digital circuit technology. “CMOS 
has its place in analog circuits,” says Robert 
Dobkin, vice president of engineering at Linear Technology 
Corp., Milpitas, Calif. “But so do bipolar processes, and their 
dominant position in many areas is not likely to change soon.” 
Bipolar will be difficult to unseat in several analog design 
applications. Compared with CMOS, Dobkin says, its strong 
points are higher voltage gain, more precise matching of criti 
cal parameters, lower noise, and higher operating voltages. 
Linear bipolar also has better de specifications, particularly 
higher precision, he adds. For linear func- 
tions, CMOS’s strong points, Dobkin says, 
include the ability to fabricate analog 
switches with excellent characteristics, 
well-matched capacitors, zener diodes, and 
the availability of more useful parasitic 
bipolar transistors. Moreover, MOS tran- 
sistors generally have very high input impedance combined 
with very low input currents as well as an input common- 
mode voltage range that can swing from rail to rail. 
Because analog scales down linearly as design-rule mini- 
mum dimensions are reduced (rather than scaling down with 
the square as in digital functions), bipolar also comes out 
ahead in other designs. Because of this, says Dobkin, bipolar 
can be expected to maintain its dominant position in classical 
stand-alone building-block functions, such as operational am- 
plifiers, voltage comparators, and voltage regulators, moving 
toward higher speeds and greater power-handling capabilities. 
Linear CMOS will find its greatest application in those areas 
where it is necessary to combine both analog and digital 
elements on one chip, such as data conversion, and in such 
applications as telecommunications, where whole systems re- 
side on a single chip. Linear CMOS initially will be used in a 








CMOS excels 
in combining 
analog and digital 





number of signal-processing applications that until recently 
have been performed using digital techniques. “One reason 
many signal-processing functions have gone digital is the be- 
lief by many companies that it is not possible to achieve the 
densities required without giving up on performance,” says 
Chris Stacey, manager of the telecommunications applications 
group at National Semiconductor Corp. The argument is that 
the current device geometries, in the 3-to-4-um range, are 
unlikely to result in an economical device. “This is far from 
the case,’ he claims. National, for example, is in full-scale 
production with a 2-4m double-metal CMOS process, and in 
limited production with denser processes in the 1.5-wm range. 

Linear CMOS has an additional advantage, he says, in that 
it generally results in smaller die area per 
function than an equivalent digital proces- 
sor. This is particularly true for nonadap- 
tive filtering functions, where an analog 
design typically has half the die size and 
half the power consumption of an all-digi- 
tal design. “Experience is proving that 
the tighter control of feature definition and the thinner oxides 
make possible analog performance superior to that achievable 
on 3- to 5-um processes,” Stacey says. “Specifically, switched 
capacitor filters have been designed with considerably lower 
noise than with previous processes.” 

Making use of linear CMOS’s high density compared with 
bipolar are a variety of semicustom offerings. Most standard- 
cell vendors, such as VLSI Technology, Gould/ AMI, NCR, and 
Zymos, for example, offer various linear and analog functions 
as part of their library of standard-cell and megacell func- 
tions. In addition, there are a number of analog semicustom 
offerings available, both bipolar and CMOS. 

Linear Technology Inc., Burlington, Ont., has developed a 
new series of Modula linear arrays that organizes linear com- 
ponents into an array of building blocks. Each block contains 
varying mixes of standard and Schottky clamped-npn transis- 


JOHN HALL WAS CMOS PIONEER WHEN TTL WAS KING ~ 


by Denise Caruso se 












Back in the dark ages of 1970, 
while semiconductor manu- 























TTL, John H. Hall was estab- 
lishing a new CMOS process 
for Seiko Co. in Japan. It 
yielded the world’s first 
large-seale-integration CMOS 
chip, far ahead of its time as 
the 1-V heart of the world’s 
first successful electronic 
watch. 

It was also the last alumi- 
num-gate CMOS chip Hall 
ever designed. “We needed a 
higher-density — technology 
and realized that silicon gate 
was not applicable to CMOS,” 
recalls Hall, founder, presi- 
dent, and chief executive offi- 
cer of Micro Power Systems 
Inc., Santa Clara, Calif. “So 
in exchange for me providing 
assistance to Seiko for build- 
ing the watch, it provided the 
seed capital for Micro Power, 
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facturers were enamored of. 





where we started the molyb- 
denum-gate CMOS process.” 

Moly-gate CMOS uses thin- 
ner layers of material than 
silicon gate; more separate 
and distinct layers of on-chip 
wiring make integrated cir- 
cuits run faster at lower cost. 

But Hall says pioneering 
the technology had one draw- 
back. No one listened to him. 
“We tried to tell the press 
about moly-gate CMOS for 
years. No one wanted to hear 
it. They were all too interest- 
ed in the latest fad—which at 
the time was TTL.” 

Other firsts in Hall’s ca- 
reer include the electronic 
camera shutter, multipro- 
grammable heart pacemaker, 
and the first radiation-resis- 
tant IC. 

He also founded the semi- 
conductor division of Union 
Carbide Corp. with Jean 





moly-gate. “Intersil first got 
Swiss money to develop a 
watch IC,’ says Hall, “We 
developed a bipolar chip for 
them, then the Swiss decided 
not to build the watch.” 

Then Seiko was interested, 
recalls Hall, “but they want- 
ed CMOS. So we had to cre- 
ate the technology—it took 
us about six months.” Initial- 
ly used in the world’s first 
liquid-crystal-display watch 
circuit, moly-gate chips are 
now found in such sophisti- 
cated applications as phased- 
array radar. 

Other developments, says 
Hall, are soon to come. But 
m,| | this time he isn’t worried — 
about who listens to him. 
“The Japanese are already in- 
terested in what we are do- 
ing now,’ he says. “They're | 
looking at the next 20 years 
of technology, not fads.” 


Hoerni—also a founder of 
the famed Fairchild Camera 
& Instrument Corp.’s semi | 
conductor division—in 1962. 
But Intersil Inc., a custom IC 
company also founded by 
Hall and Hoerni in 1967, was 
home of the low-power watch — 
circuit whose shortcomings 
led to the development of 
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TRIPLE PLAY. Honeywell Inc.’s DAC34010 
and DAC34020 digital-to-analog converters 
comprise three 4-bit DACs together with logic 
translation, decoding, and voltage-reference 
circuitry. The chips can convert 100 or 200 
million words a second, respectively. 


tors, double-collector lateral pnp transis- 
tors, multiple-collector pnp transistors, 
and based diffused resistors of various 
values, as well as large npn transistors, 
low-noise npn transistors, zener diodes, 
junction capacitors, and pinch resistors on 
the periphery. Also offered is a library of 
predefined linear subcircuits, including op 
amps, comparators, video amps, timers, 
balanced modulators, bandgap references, 
and voltage-controlled oscillators. 

From Micro Linear Corp., San Jose, 
Calif, comes a linear array fabricated 
with a high-density, 12-V, 1-GHz bipolar 


process that includes ion-implanted resistors and capacitors. 


The array makes use of what the company calls a linear 
mosaic, in which an identical grouping of devices, called a tile, 
is repeated regularly on the chip. Within each tile are npn and 
pnp transistors of various configurations, resistors, and a 
capacitor. Also offered is a macrocell library that includes 
such linear building blocks as linear output buffers, transcon- 
ductance op amps, video amps, a modem, and comparators. 

At International Microelectronic Products Inc., San Jose, a 
3-4m CMOS standard-cell approach makes use of two types of 
analog cells. One consists of basic analog blocks with prede- 
fined electrical and topological characteristics, such as op 
amps, voltage reference circuits, comparators, and so on; the 
other consists of variable-value elements, such as resistors 
and capacitors, whose properties can be adjusted for different 
design environments. The unique feature of this approach is 
the interconnection strategy, which incorporates separate ana- 
log and digital connection channels between rows. 

Linear CMOS dominates the data-conversion market, but 
bipolar technology retains a strong foothold in the high-speed 
arena. At Honeywell Inc., for example, designers have devel- 
oped two triple digital-to-analog converter chips, the 
DAC34010 and DAC34020, capable of conversion rates of 100 
million and 200 million words a second, respectively (Fig. 4). 
Fabricated using an advanced VLSI bipolar process, both 
chips incorporate three 4-bit DACs, logic for translating TTL 
and ECL to current-mode-logic, decoding 
logic, and a voltage reference. 

The chips are designed for such applica- 
tions as video color displays, where a 
2,000-line screen may typically have 2,048 
by 1,280 pixels refreshed at a rate of 60 
to 80 Hz. Each converter is specified for a 
differential linearity of % least significant bit and a matching 
accuracy of 1 LSB. The three converters share a single band- 
gap reference to ensure close matching, and crosstalk is elimi- 
nated by supplying each internal converter with its own refer- 
ence buffer. Capable of accommodating TTL signals, these 
input buffers use a nonsaturated input translator to increase 
speed in excess of that of standard saturated-TTL buffers. 

Also designed for video applications is a 12-bit TTL- and 
ECL-compatible current-mode-logic bipolar DAC chip that can 
deliver 20-MHz signals, from TRW’s LSI Products Division in 
La Jolla, Calif. Designated the TDC1012, the DAC is designed 
as a current switching device, so its complementary outputs 
can drive either transmission lines or external amplifiers. 

Linear Technology’s Dobkin believes a new target of oppor- 
tunity for bipolar linear is the design of standard building 
blocks that can handle extremely high currents and voltages. 
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Building blocks for 
high currents, voltages 
will keep bipolar ahead 

















One example of this trend is a 150-W op amp designed by 
Mineo Yamatake of National Semiconductor Corp. and consul- 
tant Robert Widlar. The op amp has a continuous de power 
dissipation of 90 W and a peak power rating of 900 W. 

The chip consists of a large array of modified Darlington 
transistors with emitters joined to the underlying metal 
through deposited polycrystalline silicon resistors. To maxi- 
mize emitter area and reduce lateral distance to the collector 
sinker diffusion, base contacts are made small, more than 
offsetting the increase in base spreading resistance. 


MIXING CMOS AND BIPOLAR 


Forever hopeful, analog manufacturers are continuing to 
look for ways to combine the advantages of both bipolar and 
CMOS without the disadvantages of both. However, this has 
gone beyond simply taking advantage of the parasitic bipolar 
structures inherent in the CMOS process. 

Analog Devices, Wilmington, Mass., has developed BiMOS 
II for its line of high-performance data converters. BiMOS II 
merges a junction-isolated buried layer on epi process with 
aluminum-gate CMOS and thin-film resistors. This allows fab- 
rication of vertical npn and pnp transistors, as well as bipolar 
FETs, on the same device as p- and n-channel transistors. 

Texas Instruments Inc., Dallas, uses the BidFet process, 
which combines double-diffused MOS (DMOS), n- and p-MOS, 
and npn transistors on the same chip. For use in high-voltage 
applications, BidFet can fabricate devices 
with working voltages to 225 V (open 
drain), 130 V (totem pole), and breakdown 
voltages exceeding 450 V. 

Motorola Inc. uses a third method. The 
Phoenix, Ariz., company combines metal- 
gate CMOS and vertical pnp transistors in 
the design of a variety of op amps and voltage regulators. 

One of the most sophisticated mixed processes is that of 
Micro Power Systems Inc. The Santa Clara, Calif., company 
combines scalable molybdenum-gate CMOS with a double-dif- 
fused buried-layer bipolar process. This method provides both 
vertical and lateral pnp transistors with betas of 200 and 50, 
respectively, and vertial npns with buried layers. Micro- 
power’s Hall claims the company’s molybdenum-gate process 
allows completely separate interconnection for both bipolar 
and CMOS devices, unlike silicon gate. Moreover, the buried 
layer, he says, also makes possible buried zener references.L] 





Reprints of this five-part report will be available at $6 each 
in November. Send a check or money order to Electronics 
Reprints, 1221 Avenue of the Americas, New York, N. Y., 
10020. Write for quantity prices. 
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Flexibility 


the new dimension in HDDR. 


The SE9500 Formatter is another 
significant advance in High Density 
IDpleatectMatcrere)ceebelcm@slD/ Dia beueeem Ms Olanhy 
EML. It is unique in many ways and has 
jebelevucrecretsselnsremd(s>-eLeeeins 

sWobtoe-irchelet-huomeeimenenel-sucr-leplhtapelns) a 
ezKerere Muinem-nenvm@ end (©aucree) nels) m-nelomuuine: 
just four switches, can be reconfigured for 
a wide range of serial, parallel or word 
serial applications. 

Data transfer rates as highas144Mbps 
erzheuelonelelr-nealcremayishdaucauisineset-re)(ome-bebcelver 
from 2 to 32 tracks. Unique also is the 
auto-ranging bit synchronization. 

Jag ueatslolulcyarAstcltcne-nho1e)et-belexcipmcrefebbaciel 
manual adjustments of all data channels 
and could take many hours. Today SE9500 
does it automatically in about 2 seconds. 

The encoding scheme, 3PM Format B, 
is anadvanced development oftheformat 
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Circle 77 on reader service card 


pioneered by THORN EMI. Itincorporates 
a powerful error detection/correction 
system to guarantee virtual error-free 
performance. 

SE9500 is designed for today’s 2MHz 
wideband recorders as well as the latest 
double-density and microgap systems. 
Wrap it around our SE9000HD recorder 
Wale mnelemetchvck- Mo welcw By-htste) ets Bleseatznalel 
EKOUDUAYA Lethe melvin elenmereyelnue)l(cromenacnel 
external data clock. 

melo Cele ueRelezlekischelercre i<j ol ore) alersnnle)erauelpecel 
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lelebbun oy-fel.e-KexoneyaUava-ne)(oyne)at.1(0) a ceanisin eles als 
particular recorder. 

SE9500 is available off-the-shelf now, 
at about a third of the cost, to work with 
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please call us. We’re always interested to 


_ talk HDDR; it’s our speciality. 
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FIRST CELL LIBRARY DEVELOPED 
FOR CURRENT-MODE LOGIC 





VTC’s STANDARD CELLS GO UP AGAINST ECL-GATE ARRAYS 
































te now, users of application-specif- 
ic ICs who needed bipolar speed had 
to settle for gate arrays. But this week, 
VTC Ince. will release the initial 66 stan- 
dard cells in its new VL2000 line, billed 
as the industry’s first digital bipolar 
standard-cell library for designing with 
current-mode logic. An additional 18 
cells will be released in November. 

Built in a 2-um oxide-isolated current- 
mode-logic process, the VL2000 High- 
Performance Bipolar Digital Cell Li 
brary features typical gate delays of 440 
ps or 800 ps, depending on which of two 
speed-power options is used. I/O buffers 
are available for compatibility with ei- 
ther TTL or 10KH emitter-coupled logic. 

VTC marketing manager George 
Sanders says the VL2000 line will match 
up well against bipolar gate-array offer- 
ings from vendors such as Advanced Mi- 
cro Devices Inc. and Motorola Inc. The 
relatively low power requirements of 
VTC’s current-mode-logic process will 
provide a superior speed-power product 
than more power-hungry ECL gate ar- 
rays, he says. 

Compared with current-mode-logic 
gate arrays offered by companies such 
as Honeywell Inc., the VL2000 loses its 
inherent speed-power advantage. But 
VTC officials point out that their stan- 
dard-cell line will provide more efficient 
silicon utilization and better I/O flexibili- 
ty than is possible with a gate array. 
For equivalent processes and the same 
number of gates, a design based on a 
cell library typically consumes 25% less 
real estate than a gate array. What’s 
more, “If a guy needs 100 imputs but 
only 10 outputs, a gate array won’t give 
him that flexibility,” Sanders says. “But 
with the VL2000, it’s no problem.” 
DUAL-PORT RAM. The library will contain 
79 cells ranging in size from a simple 
OR/NOR gate to an AMD 2901-compati- 
ble 4-bit arithmetic logic unit, the larg- 
est cell in the library at 150 gates. 
Along with a range of counters, multi- 
plexers, comparators, and adders, the li- 
brary will include a 16-by-4-bit dual-port 
RAM cell. The average VL2000 cell size 
is in the 25-to-50-gate range, says Gary 
L. Lutz, product line manager. 

VTC specifies power dissipation for 
two sizes of circuits, based on the as- 
sumption that one third of the cells will 
be using the high-speed options (440-ps 
gate delays), while the other two thirds 
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will use the lower-power option (800-ps 
gate delays). In this case, inputs and 
outputs would be evenly split. Under 
those conditions, a 1,000-gate 40-pin 
VL2000 circuit would dissipate 1 W typi- 
cally; a 4,000-gate device would dissipate 
3 W, according to the company. 
Engineers with access to engineering 
work stations running software from ei- 





ther Metheus Corp. or Mentor Graphics 
Corp. can go right to work on designing 
VL2000 circuits. “All they’ve got to do 
is get a copy of our design system 
[priced at $250] and load up our cells,” 
says Lutz. Personal computer design op- 
tions are also available using the Meth- 
eus software, and VL2000 designs can 
be simulated on a variety of mainframe 
computers using the HiLo simulation 
package supplied by GenRad Inc. 

Once design and simulation are com- 
plete, customers may deliver a net list 
to VTC, and the company will transform 
this list into silicon for an engineering 
charge of between $20,000 and $40,000. 
That price includes the delivery to the 
























Rano is ag engineers have six 
new video-system components to 
draw on when they design high-resolu- 
tion color work stations, personal com- 
puters, bit-mapped display terminals, 
and fast laser printers. Texas Instru- 
ments Inc. this week is introducing a 
single-chip video-system controller and 


READY. VTC Inc. now has the first standard-cell library 
implemented in current-mode-logic technology. 


Tl ADDS CONTROLLER AND 
RAMs TO VIDEO-CHIP LINE 













customer of 15 working prototypes with- 
in 10 weeks after delivery of the net list. 
VTC is prepared to move into production 
on a part within 8 to 10 weeks after the 
customer accepts the prototype. 

Device pricing will vary according to 
complexity and package type selected. 
VL2000 circuits are offered in eight 
package options. In volumes of 50,000 
devices or more, VTC officials 
estimate prices at around $10 
each for a relatively simple de- 
sign in a 40-pin plastic DIP to 
more than $100 apiece for a 
5,000-gate design housed in a 
172-pin pin-grid-array package. 

VL2000 devices will be offered 
for either commercial or military 
temperature ranges. Though the 
current-mode-logic process of- 
fers good inherent radiation re- 
sistance, radiation-hardness 
tests have not yet been complet- 
ed; therefore, that parameter 
will not be specified initially. 
VTC officials note, however, 
that preliminary data taken us- 
ing a simple ring oscillator reveals no 
performance degradation at radiation 
levels of 1 megarad. 

VTC expects the VL2000 library to 
find applications in new very large-scale 
IC designs and in sockets to replace 
10KH ECL and TTL devices. Areas of 
application will include computer main- 
frames, computer peripherals, and digi- 
tal signal processing for both military 
and commercial designs, according to 
the company. —Wesley Rk. Iversen 


VTC Inc., 2800 E. Old Shakopee Rd., Min- 
neapolis, Minn. 55420. Phone (800) 352- 
6789; or in Minn. (612) 853-4342. [Circle 
reader service number 338] 












five new packaging options for its 10- 
month-old TMS4161 64-K multiport video 
RAM, including chip carriers and single 
in-line packages. | 

The new products can reduce the 
size—and likewise, the cost—of high- 
resolution graphics subsystems. The 68- 
pin TMS34061 video-system controller 
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COMPUTER-AIDED DESIGN (1 COMPUTER GRAPHICS 


combines all of the circuitry required to 
control VRAMs, standard dynamic 
RAMs, and cathode-ray tubes in a single 
n-MOS IC. 

Integrating these control functions 
eliminates the need for separate text 
and graphics subsystems, says Ahmed 
Nawaz, marketing manager for graph- 
ics products. “During TI’s interaction 
with customers over the past six 
months, we have found that the control- 
ler will eliminate duplicated functions in 
text and graphics subsystems, replacing 
anywhere from 25 to 35 chips,” he says. 
The 34061, available only in a plastic 
leaded chip carrier, sells for $35.50 each 
in 100-piece lots. 

TI is now offermg a 64-K VRAM with 
a 150-ns access time in a 22-pin plastic 
leaded chip-carrier measuring 0.290 by 
0.490 in. The J-leaded TMS4161FML 
VRAM will reduce board-size require- 
ments by half compared with DIPs. The 
surface-mountable VRAM sells for $3.20 
each in orders of 100 pieces. 

For the single in-line packages, TI is 
mounting four to five chip-carrier- 
housed VRAMs on an epoxy pc-board 
substrate. The SIPs pack about 3% 
times the density on a pc board com- 










= ae performance of computer-aided- 
design equipment for laying out pc 
boards rests on how fast—and efficient- 
ly—the equipment automatically routes 
pe-board connections. To be more com- 
petitive in this area, Calay Systems has 
added a model with beefed-up automatic 
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NEW ROUTER LAYS OUT 
PC BOARDS TWICE AS FAST 






















TWOFOLD. In its latest CAD system, Calay has doubled the speed of its automatic routing. 


pared to DIPs. A 30-pad leadless SIP 
that can mount in a_ socket—the 
TM4161GW4 64-K-by-4-bit module—sells 
for $24 each in 100-piece lots. The part 
has a 150-ns maximum access time. Oth- 


er package options include a 30-pin lead- | 


ed SIP, a 31-lead 64-K-by-4-bit SIP, and a 
35-lead 64-K-by-5-bit SIP. 

The new video-system controller of- 
fers programmable control of screen 
resolutions from 256 by 256 to 4,096 by 
4,096 pixels. The unit effectively has the 
power to double the processing power 
of host microprocessors (8-, 16-, or 32-bit 
chips) by taking over 95% of the over- 
head functions required in high-resolu- 
tion bit-mapped graphics. It has been 
designed to provide control of the multi- 
port VRAMs, which have graphics-ori- 
ented shift registers that can support 
dot rates of 5 MHz to beyond 150 MHz. 

The 34061 controller has a built-in X-Y 
addressing register, which acts as a 
hardware accelerator for the incremen- 
tal drawing algorithms common in 


graphics routines. —/. Robert Lineback 


Texas Instruments Inc., (SC-510), P.O. 


Box 809066, Dallas, Texas 75380. ; 
[Circle 340] 


Phone (800) 232-3200 


routing abilities to its CAD line. 

Increased operating speed and an in- 
teractive, higher-resolution graphics pro- 
cessor are two of the improvements that 
mark the turnkey V04, to be introduced 
this week at the Automated Design and 
Engineering Conference in Boston. The 












iSBX BOARD HOLDS 


VO4 gets its computer power from a 
Digital Equipment Corp. LsI-11/78, 
rather than the PDP-11/23 employed by 
the earlier VO8. 

The Calay routers, both old and new, 
achieve 100% automatic layout using the 
iterative process—continually repeating 
and redrawing pc-board connections (or 
traces) to make room for additional 
traces. Similar to what a designer does 
in manually laying out a board, the pro- 
cess is sometimes called rip-up routing. 

But the VO4, with the addition of a 
hardware accelerator and new software 
routines, performs a comparable routing 
task about two times faster than the 
VO3. “Our research and development 
continues to focus on what makes [the 
system] most unique, the automatic pc- 
board router. It is the heart of our sys- 
tem and we are committed to developing 
it, as we did from the start,’ says Wolf- 
gang Schenke, Calay’s vice president for 
new product development. 

The new graphics processor enables 
the user to manipulate displays with 
2,048 by 2,048 pixels—which is four 
times the image detail of the 1,024-by- 
1,024-pixel configuration offered by the 
VO38. 

For better routmg and component 
placement of surface-mounted devices, 
new software provides additional inter- 
active design tools: user-selectable col- 
ors let designers easily distinguish 
which surface-mounted devices are as- 
signed to what side of the board. De- 
signers can designate oblong pads. for 
land areas, along with the exact location 


on the pad where the router connects 


the trace. And automatic scaling han- 
dles mixed formats such as 0.040- and 
0.050-in. centerline land areas. 

Other major improvements in the VO4 
are the hardware pan and zoom fea- 
tures, enabling the designer to quickly 
scan or view portions of the board. 

Available now, the two-station config- 
uration of the Calay V0O4 sells for 
$180,000, LSI-11/73 included. Present us- 
ers of the VO8 unit may upgrade to the 
VO4 level with options ranging from 
$20,000 to $60,000. —Larry Waller 


Calay System Inc., 2698 White Rd., Irvine, 
Calif. 92714. 


Phone (714) 863-1700 [Circle 339] 





FAST GRAPHICS CARD 


The MSBX-900 graphics board, con- 
tained on an iSBX card, uses a very 
large-scale integrated drawing processor 
that executes more than 35 high-level 
graphics instructions. With a drawing 
speed of over 35,000 vectors/s, the 
MSBX-900 generates displays in less 
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than 1/3 second. The board, which has a 
direct-memory-access transfer speed of 
up to 650,000 pixels/s, can display a 
Landsat photo in under % second. 
Display resolution is 640 by 480 pix- 
els, and the board offers 256 colors from 
a palette of 262,144. The noninterlaced 
refresh rate is 60 Hz. It performs zoom, 
pan, and scroll and offers the basic 
graphics primitives. The MSBX-900 pig- 
gybacks onto any CPU board equipped 
with iSBX expansion connectors, and 
carries out all communications over the 
iSBX bus. In single quantities, the units 
sell for $1,495. Discounts are offered to 
original-equipment manufacturers. De- 
livery takes eight weeks. 
Matrox Electronic Systems Ltd., 1055 St. 
Regis Blvd., Dorval, Quebec H9P 274. 
Phone (514) 685-2630 [Circle 364] 


GRAPHICS CARDS FIT 
MICROVAX Il 


Ten different Q-bus color and mono- 
chrome graphics cards plug into the Mi- 
croVax II, creating engineering work 
stations and process-control or medical- 
imaging systems. At the high end, a 
$2,995 card offers 256 simultaneously 
displayable colors from a palette of 16 
million with a resolution of 512 by 512 
pixels. For the same price, a mono- 
chrome card produces dot graphics plus 
an alphanumeric overlay with a resolu- 
tion of 1,024 by 1,024 pixels. 

Other cards in the series put alphanu- 
meric characters on screen at RAM 
speeds and add color and character 
graphics to the on-screen display. All 
are dual-height cards, and one MicroVax 
chassis can hold several cards to serve 
multiple displays. Some cards can be 
combined. The series sells for $615 to 
$2,995, and delivery takes 30 to 45 days 
after ordering. 

Peritek Corp., 5550 Redwood Rd., Oak- 
land, Calif. 94619. 
Phone (415) 531-6500 






[Circle 365] 
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IBM PC COMPATIBLE 
COSTS UNDER $1,000 


Epson is offering the Equity I, a 16-bit 
computer compatible with the IBM Corp. 
Personal Computer, for just $995. The 
system features three full-size IBM- 
standard option slots, an 8087 arithme- 
tic-coprocessor socket, a speaker, and 
front-panel ac-power-reset and option 
switches. The base configuration in- 





cludes an 8088 microprocessor, 256-K 
bytes of RAM (expandable to 640-K 
bytes), a floppy-disk drive, a built-in 
Centronics parallel-printer port, and an 
RS-232-C serial port plus MS-DOS oper- 


ating system and the GW-Basic 
language. 

Equity I comes in two expanded data- 
storage configurations—with dual flop- 
py-disk drives, for $1,295, and with one 
floppy-disk drive plus a hard disk, for 
$2,195. Delivery starts in November. 
Epson America Inc., 2780 Lomita Blvd., 
Torrance, Calif. 90505. 


Phone (213) 539-9140 


HONEYWELL EXPANDS 
ITS DSA NETWORK 


Honeywell is supplying three proces- 
sors, the Datanet 8/10, 8/20, and 8/30, 
for use with its Distributed Systems Ar- 
chitecture (DSA) network. The Datanet 
machines can serve as front-end proces- 
sors, switches, concentrators, or any 
combination of the three. 

The Datanet 8/10 supports 31 data 
communications lines and sells for 
$23,900. The models 8/20 and 8/30 sup- 
port 127 and 255 lines and sell for 
$38,000 and $80,000, respectively. 

In addition to the Datanet products, 
Honeywell is adding a DSA/SNA gate- 
way that users of its DPS 6 computers 
can use to link with IBM mainframes in 
a Systems Network Architecture and 
with other Honeywell computers that 
follow the open-systems interconnection 
reference model. Another new product, 
the DSA6, is the platform supporting 
the DSA/SNA gateway, along with two- 


[Circle 377] 














XENIX SYSTEM V 













level transaction processng, electronic 
mail, and terminal emulation. 

DSA6 bundled initial and annual pri- 
mary license fees start at $2,190 and 
$1,000 each, respectively. DSA/SNA 
gateway license fees depend on the pow- 
er range of the DPS 6 system involved. 
Honeywell Inc., P.O. Box 8000/A-79, 
Phoenix, Ariz. 85066. 
Phone (602) 862-6140 


APPLIED DIGITAL DATA 
ADDS TWO COMPUTERS 


The latest computers from Applied Digi- 
tal Data Systems can be used as stand- 
alone multiuser systems or linked with 
the company’s larger systems, exchang- 
ing data files as needed. The Mentor 
1720, for up to three users, and Mentor 
1740, for up to eight users, can be ex- 
panded by adding terminals, printers, or 
communication links. 

The Mentor operating system under 
which the machines run is an enhanced, 
data-base-oriented version of the Pick 
operating system. 

The Mentor 1720 has a 20-megabyte 
disk and three RS-232-C serial interface 
ports; the 1740 has a 40-megabyte disk, 
eight RS-232-C ports, and a 45/60-mega- 
byte %4-in. tape. The 1720 sells for 
$7,500 and the 1740 for $12,750, both 
excluding the Mentor operating system 
software. 

Applied Digital Data Systems, 100 Marcus 
Bivd., Hauppauge, N. Y. 11788. 
Phone (516) 231-5400 [Circle 375] 


SPERRY’S PC/IT RUNS 


[Circle 376] 










With its Xenix System V option, the 
Sperry PC/IT personal computer can 
support up to nine users as well as oper- 
ate as a stand-alone machine. The PC/IT 
supports the MS-DOS operating system 
and can house both 8- and 16-bit-based 
plug-in peripheral cards. The micro- 
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STABILITY 
PRECISION 
RELIABILITY 
\N TARGET! 


Our products : 
QSCILLATORS : 


“ram 1 Hz to 1 GHz - Clock 
oscillators - TOXO'S - VOXOS - 
CXOS. 


FILTERS : 


“rom 10 kHz to 350 MHz 


Varrow or wide-band-SSB-FM 
Votch fitters Discrminators. 


CRYSTALS : 
rom 800 kHz to 200 MKz for 


rofessional and custom design 
plications. 








For your applications : 
- Avionics 
- Space 
- Radiocommunications 
- Jelecommunications 
- Telephone Networks 
Ve are your partner for any 
roect requiring high rehability 
eZ0 electnic components. 





EPE : 

ompagnie d Electronique 

t de Prézo-Electricité 

4, avenue de /a Glaciére. BP 165 
5105 ARGENTEUIL - Cedex/FRANCE 
Al: (33.1) 39.82.09.45 

Sex: TCSF 204 780F 


THOMSON 
@ COMPONENTS 


THE COMPONENTS OF SUCCESS 








Belgium Italy The Netherlands Spain Sweden, Finland, United Kingdom USA West-Germany 
: THOMSON S.A THOMSON-CSF THOMSON-S‘A. NV THOMSON-CSF Norway, Denmark THOMSON-CSF FTS THOMSON-CSF 
Departement Composants et Tubes Component RA's Gravenmoer Camponentes Y Tubos S.A. THOMSON-CSF Components and Materials Beverly - Mass. 01915 Bauelemente GmbH 
: C E P c BRUXELLES MILAN Tél. . (31.1623) 17 600 MADRID 27 Komponenter & Elektronror AB BASINGSTOKE, HANTS RG24 OQG Tel. (617) 927.8220 MUNICH 70 
Tél. . (32.2) 648 64 85 Tél. (39.2) 688 41 41 Tel. (34.1) 4051615 STOCKHOLM 27 Tel. - (44.256) 29155 Tel. : (49.89) 78790 i 
607 3761 Tel.: (46.8) 225815 
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CSEM 


(the Swiss Center for Electronics 
Tare MV iieicel<cxeualare)(exe Va Laren) 


performs R & D work and small 

fo [Ur-Taydiava e)cexe[Uceat(o)ameymerelan) eleal-lale 
and systems for industry and 
government agencies 


CMOS CIRCUITS 


Design and small-scale 
fabrication of custom 

digital and analog |C’s for 

@ Battery operated electronics 
@ Micropower telecom 

@ Monolithic light detectors 

@ Switched capacitor IC’s 

@ Non-volatile EEPROM 


MASK-MAKING 


Optical and electron-beam 
1x, 5 x, 10 x chromium masks, 
multi-project masks 


SENSOR R & D 


Small-scale fabrication of 
customized sensors for 

@ Pressure and acceleration 
@ Magnetic fields 

@ lonizing radiation 

@ Chemical activity and gases 
@ Thermal flow 

based on silicon, fiber-optic 

or thin film technologies 


PIEZOELECTRIC DEVICES 
FAILURE ANALYSIS 


of electronic devices 


OPTICAL DEVICES 


@ Interferometric cells 

@ Solid-state microshutters 

@ Solid-state displays 

@ Monomode fiber components 

@ Computer-generated 
holograms 


CENTRE SUISSE D’ELECTRONIQUE 
ET DE MICROTECHNIQUE S.A. 
Maladiére 71 — CH-2000 NEUCHATEL 7 
ma ale)a(: MO toa CON Mol Mem I-)(-) @clo Pam olol-. 
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Published by Electronics Magazine... 


Books of special interest to our readers 





Circuits for Electronics Engineers 

Almost 350 diagrammed circuits arranged by 51 
of the most useful functions for designers. Taken 
from the popular “Designer's Casebook” of Elec- 
tronics, these circuits have been designed by en- 
gineers for the achievement of specific engineer- 
ing objectives. Pub. 1977, 396 pages, softcover. 
Order No. R-711, $17.95. 


Electronic Circuits Notebook 

Contains 268 completely illustrated electronic cir- 
cuits conveniently arranged by 39 vital functions, 
including amplifiers, audio circuits, control circuits, 
detectors, converters, display circuits, power 
supplies and voltage regulators, function 
generators, memory circuits, microprocessors, 
and many others, as published in Electronics 
magazine 1977-1980. Companion volume to 
Circuits for Electronics Engineers. Pub. 1981, 
344 pages, softcover. 

Order No. R-026, $17.95. 


Design Techniques for Electronics Engineers 
Expert guidance at every pointin the development 
of an engineering project—making measure- 
ments, interpreting data, making calculations, 
choosing materials, controlling environment, lay- 
ing out and purchasing components, and inter- 
connecting them swiftly and accurately. Nearly 
300 articles from Electronics’ “Engineer's 
Notebook,” with more than 500 diagrams and 
tables. Pub. 1977, 370 pages, softcover. 

Order No. R-726, $17.95. 


Microelectronics Interconnection 

and Packaging 

Articles from Electronics include sections on litho- 
graphy and processing for integrated circuits, 
thick- and thin-film hybrids, printed-circuit-board 
technology, automatic wiring technology, IC pack- 
ages and connectors, environmental factors af- 
fecting interconnections and packages, 
computer-aided design, and automatic testing. 
Pub. 1980, 321 pages, softcover. 

Order No. R-927, $15.95. 


Order today using this coupon! 


Electronics Magazine Books 
P.O. Box 541 

Hightstown, NJ 08520 
609/426-5070 
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a Hesias lar Systems spate: 





Microprocessors and Microcomputers: 
One-chip Controllers to High-end Systems 
Practical orientation to all aspects of micro- 
processors and microcomputers in 95 articles 
from Electronics covering low-end microcon- 
trollers, mid-range microprocessors, high- 
performance 16-bit microprocessors, high-speed 
bipolar processors, peripheral support chips, 
signal processors, board-level microcomputers, 
software and applications. Pub. 1980, 482 pages, 
softcover. 

Order No. R-011, $18.95. 


Basics of Data Communications 

This compilation of essential articles from Data 
Communications magazine includes chapters on 
terminals, acoustic couplers and modems, com- 
munications processors, networking, channel per- 


formance, data link controls, network diagnostics, 


interfaces, and regulations and policy. Pub. 1976, 
303 pages, softcover. - 
Order No. R-608, $15.95. 


Practical Applications of 

Data Communications 

Selected articles from Data Communications 
magazine cover architecture and protocols, data- 
link performance, distributed data processing, 
software, data security, testing and diagnostics, 
communications processors, and digitized-voice 
and data-plus-voice. Pub. 1980, 424 pages, 
softcover. 

Order No. R-005, $17.95. 


Personal Computing: Hardware and 
Software Basics 

More than 50 articles from leading publications 
provide information on personal computing hard- 
ware, software, theory and applications. Pub. 
1979, 266 pages, softcover. 

Order No. R-903, $15.95. 


Active Filters 

Covers the theory and practical implementation of 
filter networks built with active elements. Includes 
design tables and computer/calculator programs, 
as published in Electronics. Pub. 1980, 133 pages, 
softcover. 

Order No. R-003, $11.95. 

















Name 
McGraw-Hill Inti. Publications Co. 
European Circulation Center Title 
Maidenhead, Berks. SL6 2QL, UK 
(Tel (0628] 23431; Telex 848640) 
Company 
Order # Qty Price 
R. $ Street/PO address 
R- $ City/State/Zip (Outside USA: City/postal code/country) 
R $ [] Payment enclosed (Payment must accompany orders 
under $25. USA residents add applicable local tax.) 
R- $ (7? Bill my company (or attach company Purchase Order) 
 ] Billme 
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Ten-day money-back guarantee applies on all books. 
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he fast advancing world of micro- 
>tronics, you need a powerful devel- 
nent system that puts you at the 

ling edge. Philips Engineering and 
velopment System, PEDS, brings you 
t development power, with: 

menu driven softkey system that puts 
ven inexperienced users in charge of an 
perating system based on the field- 
“oven UNIX*. 

Ipport currently for over 30 micro- 
“ocessors and microcomputers, so you 


ups) lest & 
Measurement 








for one or two users. 
Ata price you can afford today. 


can select exactly the right device for 
your application. 

e fully transparent real-time emulation of 
up to 4 devices simultaneously, for 
complex multi-processor applications. 

@ hard-disk based, offering the speed 
needed for today’s advanced appli- 
cations. 

All this - and more - from a system 

designed for one and two user applica- 

tions. Backed by Philips’ commitment to 
support. 
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Contact Philips today and discover 


more about the development solution for 
today’s small projects. 


Philips IKE. T&M Dept., TQIII-4-62, 

5600 MD Eindhoven, The Netherlands. 
Germany 0561-5010 (Mr. J. Lichte) 

Great Britain 0223-35 88 66 (Mr. R. Giles) 
France 01-8301111 (Mr. A. Bassargette) 

Italy 039-3 6351 (Mr, C. Beardo) 

The Netherlands 040-78 3238 (Mr. K. Bakker) 
Sweden 08-7821078 (Mr. R. Andemark) 
*UNIX is a trademark of Bell Laboratories. 


PHILIPS 


s to convert the sun’s power into electricity. 
uld is there with its automation capabilities to manage and 
control the solar collectors. 


Gould is one of the YTo) ao Mom (=t-[0 [late Mm ©) colo i0(ox-1a-mmoy am lalelUl-y¢aT-1| 
Automation Systems for an array of applications, from process 
control to discrete parts production. 


In industry Gould’s computer-integrated manufacturing systems 
enable greater p oductivity gains and increased quality without 
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the need for costly new construction programmes. 





As wellas Industrial Automation Systems Gould is predominant 
four other rapidly expanding electronics markets. Informatic 
Systems, Instrument Systems, Defence Systems and Electron 
Components, including semi-conductors. 


BCom ilaroMeoleiaaslela-e-lolele aCrolel(oMomiale (0-1 cat-] 8-10) colsat-ltle)amer-]er-leliiia= 
write to: 


Gould Electronics Ltd., Gould House, Viables Industrial Estat 
Basingstoke, Hampshire RG22 4LT, England. 


=" GOULL 
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Designers; Technicians; 
Don't Miss This Book 


Custom and semicustom IC’s have 
advanced to the center of the forum. Are 
you equipped fo meet the challenges of 
an ever-changing industry? 


Here now is the authoritative and 
Official transcript from the 


A Comprehensive Guide 


to Semiconductor 
Strategy in the 80's! 


Executives; Strategic Planners; 





seminar— Custom & Semicustom VLSI: Survival Strategies For The New Era, 


A prestigious panel of industry experts presents up-to- 
date, significant information that probes major techno- 
ogical concerns such as: 


¢ Company benefits by custom design 

¢ Economical appropriateness for tackling custom 
¢ Evaluation of gate arrays and standard cells 

¢ Alternate processes to explore 


¢ Suitability of CAD systems to your particular 
company 


sustom & Semicustom VLSI: Survival Strategies For The 
New Era is a dependable, knowledgeable source that 
)uts exclusive research highlights at your disposal. Offer- 
1g 0 wealth of information effectively drawn and dia- 
Jrammed, it is an absolute must for anyone who wishes 
> know: 

¢ Who is in this market for the long pull, and how to 

qualify for CAD consideration? 

¢ Who are the players now? 

¢ What is their market share? 

¢ What is their present potential? 


e What are their future expectations? 





¢ How is their growth ability accelerated by custom 
IC's? 
These questions are ones of survival. And OPPORTUNITY! 
Radical changes in industry result in radical growth for 
companies that understand these changes. 


Let Custom & Semicustom VLSI: Survival 
Strategies For The New Era keep you informed. 


Don't hesitate - Order # R360 today! 


This significant report is essential to anyone who 
acknowledges the value of custom and semicustom 
integrated circuits in today’s changing semiconductor 
market. 


Send $150 or your company purchase order to: 


Electronics Magazine Books 
P.O. Box 541 
Hightstown, NJ 08520 


U.S. residents please include local sales tax. 


Delivery will fake 4-6 weeks. 
Money-back guarantee if not satisfied. 
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The industry's leading coverage 
of technology news. 








Electronics is back—with the industry’s best + 40 articles on components technology 

_ reporting on technology. In the first half of . More than 100 articles on worldwide events 
1985 alone, Electronics featured hundreds Of jn semi-conductor technology. 
important articles with news and analysis 


that leaders in the field can’t afford to be Readers depend on us for this tull scope of 


. Full coverage of computer technology, with  YOUr selling message be in Electronics" 
86 articles verge es systems, erro ae pivotal technology reporting © 
__ software, 33 on boards and peripherals, and analysis? ee 
and 28 on CAD/CAM Put your advertising where the electronics 
- 140 articles on international technology erat rege today, at 
¢ 30 articles on military technology ee ee oe 
7 __ S$pace. Outside the U.S. contact your sales _ 
- 27 articles on the latest developments in - ecneariaita . 


test and measurement equipment 
¢ Over 100 articles on communications 
technology — 


Electronics is back. Shouldn’ tyou be back a as swell?” 
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processor, which runs at 8.0 MHz, can 
be switched to run at 6.0 or 7.16 MHz 
when the application demands. 

The unit has eight add-on expansion 
slots, two built-in RS-232-C asynchro- 
nous communications interfaces, a print- 
er interface, and a user memory of 1 
megabyte, which is expandable to 5 me- 
gabytes. Also included is version 3.1 of 
the MS-DOS operating system, the GW- 
Basic language interpreter, and diagnos- 
tic software. Offered as options are a 
60-megabyte cartridge-tape backup and 
a color monitor. 

A basic system sells for $4,340. Units 
are available now. 

Sperry Corp., Information Systems Group, 
P.O. Box 500, Blue Bell, Pa. 19424. 
Phone (215) 542-4213 [Circle 378] 


CAD SOFTWARE 
DESIGNS FILTERS 


Actfil, a computer-aided-design program 
for electronics engineers, designs low- 
pass, high-pass, band-pass, and band-re- 
ject active filters. The program com- 
putes the number of stages required for 
complex filter shapes as well as pro- 
vides quick solutions for simple filter 
configurations. 

The user can select the Butterworth 
configuration for flat amplitude re- 
sponse or the Chebychev response for 
sharp cutoff. 

Actfil also designs and implements in- 
finite-gain multiple-feedback and volt- 
age-controlled voltage-source circuits. It 
is available now for $72.95. 

BV Engineering, 2200 Business Way, Suite 
207, Riverside, Calif. 92501. 
Phone (714) 781-0252 [Circle 359] 


ASSEMBLER HAS 
OPTIONAL LINKER 


An assembler for MS-DOS, Unix, or 
VMS operating systems comes in both a 
relocatable-linking version and a non- 
linking version. Hale, for Hilevel Assem- 
bly Language Environment, is divided 
into a definition program, which allows 
the user to define the processor instruc- 
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For further information Cs 
and address of yourlocalsales __ 

__ fepresentative pleasecontact: —_ 
_ Standard Telephon and Radio AG _—CT 
_ ComponentsDivision = | 

— 8027 Zurich/Switzerland | - 

142 55, Telex 815 385 
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Wiltron is 
orth America. 


A lot has changed over the past 25 years, when 
Wiltron began to serve the measurement needs of 
microwave and communications companies. 

Accuracy requirements have intensified. 
New technologies have raised new measurement 
problems. And advances in measurement have 
fueled new technologies. 

Since 1960, Wiltron has played a leading 
role, setting new standards for accuracy and driv- 
ing measurement costs down. Whether working 
with major common carriers to better field test 
repeater stations. Or developing more cost- 
effective methods to production-tune micro- 
wave equipment. 

Consultive, innovative, supportive... with 
offices in Boston, Los Angeles, Ottawa and Silicon 
Valley, plus a network of select distributors. 
Wiltron stands ready to solve your toughest 
measurement problems at 408-778-2000. 
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tion set; an assembly program, which 
writes and assembles the instructions 
from the definition program into an ap- 
plication program; and the optional link 
program, in which the user links togeth- 
er the object modules created in the as- 
sembly phase. 

The PROM formatting program al- 

lows the user to format the binary ob- 
ject code for downloading to PROM pro- 
grammers. Available now, Hale sells for 
$1,900 or $2,300 for the MS-DOS ver- 
sions and for $2,700 or $3,500 for the 
Unix and VMS versions. 
Hilevel Technology Inc., 18902 Bardeen 
St., Irvine, Calif. 92715. Phone (800) 445- 
3835; in California, (800) 752-5215 [Circle 
360] 


REAL-TIME C EXECUTIVE 
RUNS ON AT&T SYSTEMS 


C Executive, a real-time operating sys- 
tem that can be contained in a ROM 
chip, is available for AT&T’s Unix Mr 
crosystem family of products built 
around the 32-bit WE32100 CPU. A fully 
preemptive task scheduler, C Executive 
supports multiple-user terminals and re- 
quires only main memory to run multi 
ple C programs. 

C Executive works well as a design 
tool for using the Unix operating sys- 
tem just as a development environment 
or as the operating system for applica- 
tion software. Applications can be tested 
under Unix before execution under C 
Executive. The company recommends C 
Executive for applications ranging from 
data acquisition to PBX systems, robot- 
ics, and cardiac monitors. The single- 
unit binary price for C Executive is 
$500. A real-time file system that sup- 
ports both contiguous and noncontigu- 
ous files is $750 more. A complete run- 
time portable C library is also included. 
JMI Software Consultants Inc., 904 Sheble 
La., P.O. Box 481, Spring House, Pa. 
19477. Phone (215) 628-0846 [Circle 361] 


SYSTEM DETERMINES 
HYBRID’S PROFILE 


The Dektak 3030 surface-profile and 
step-height measuring system makes 
profiles up to 181 ym high for thick-film 
hybrids and optical applications. For ul- 
tra- and very large-scale integration pro- 
duction, it. can measure steps of less 
than 100 A. Standard features include 
stylus pressure that is programmable 
from the keyboard, down to 1 mg for 
measuring soft materials; a sample 
stage that will take wafers up to 6 in. in 
diameter; and solid-state zoom optics of 
35x to 200x magnification. Standard 
analytical software includes programs 
for calculating average roughness, aver- 
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age and maximum height, and area and 
circumference. Pricing depends on the 
customer’s requirements; the profiler 
will be available in December. 

Sloan Technology Corp., 602 E. Montecito 
St., Santa Barbara, Calif. 93103. 

Phone (805) 963-4431 [Circle 367] 


DEDICATED MACHINE 
INSPECTS ARTWORK 


The circuit-board inspection machine 
(CBIM) for examining phototools con- 
tains a patented optical imaging system 
that is dedicated to the inspection of sil- 
ver halide and diazo artwork. The 
CBIM’s resolution is accurate to 0.0003 
in. It identifies over 80 types of defects, 
including broken conductors, ‘“mouse- 
bites,” shorts, voids, and pad and land 
defects. It can be interfaced to existing 
systems for computer-aided design and 
manufacturing as well as for computer- 
integrated manufacturing. Size and loca- 
tion of defects are printed out, and pro- 
cess-control feedback of circuitry line 
widths is performed automatically. Pric- 
ing for a CBIM starts at $200,000, with 
delivery requirmg four to six months. 

Automation Engineering Inc., 11689 Sor- 
rento Valley Rd., San Diego, Calif. 92121. 
Phone (619) 481-1295 [Circle 368] 


DC SOURCE-MONITOR 
FINDS CURRENT LEAKS 


The HP 4141B de source-monitor mea- 
sures semiconductor parameters at a 
sweep speed of 51 points in 490 ms. Its 
high accuracy and resolution—current 
monitor resolution is 50 fA and voltage 
resolution is 100 wV—enable such mea- 
surements as the leakage current of a 
MOS gate or the resistivity and sheet 
resistance of a wafer. There are four 
stimulus-measurement units within the 
HP 4141B, and each unit is the equiva- 
lent of four instruments. A unit can 



















source and measure up to 100 mA and 
100 V. By using the units and the two 
additional built-in voltage sources and 
monitors, the user can make a complete 
set of de semiconductor wafer measure- 
ments with one probing. 

The instrument is designed to be used 
with a computer over the IEEE-488 bus. 
The price of the HP 4141B is $15,300, 
and delivery takes about seven weeks. 
Hewlett-Packard Co., Inquiries Manager, 
1820 Embarcadero Rd., Palo Alto, Calif. 
94303 [Circle 370] 


8-BIT COMPUTER 
USES THE HD64180 


A single-board computer offers 8-bit 
systems integrators many of the advan- 
tages of 16-bit microprocessors, but re- 
mains fully compatible with software 
developed for Z80-based systems. The 
combination of more processing power 
and software compatibility is made pos- 
sible by the use of Hitachi’s 8-bit 
HD64180, an enhanced version of the 
widely used Zilog Z80 microprocessor. 

The Hitachi 8-bit microprocessor ex- 
pands normal Z80 direct memory ad- 
dressing to 512-K bytes. The CPU has 
two direct-memory-access channels, two 
serial channels, automatic dynamic re- 
fresh generation, a wait-state generator, 
a watchdog timer, three sleep modes, 
two 16-bit timers, four RS-2382-C/422 se- 
rial channels, and hardware multiply. 

The SBC5 computer board is available 
in two versions: an all-CMOS system 
and a configuration for n-MOS/TTL bus- 
es. The CMOS board, designated LPM- 
SBC5, costs $450 for a 4-MHz model, 
while the n-MOS/TTL version is priced 
at $395. Both are now available. 
WinSystems Inc., Box 121361, Arlington, 
Texas 76012. 













Phone (817) 247-7553 


[Circle 379] 
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“wares Technipower 
LED MOUNTS. These T-1 LED mounts fit - M é Blelte-) 2 Tri ple Output 


tubular and other standard LEDs and , a = 
also allow for variation among different Ss t a oO =z | - Ss 
manufacturers’ products. Molded in one- Wi G in ower 

piece strips of 15 stations, T-1 strip- c | | ee 
mounts can be used for entire arrays. 
Otherwise, couplings between segments 
can be cut. A total of 60 different eleva- 
tions and spacing sizes are available. 
Recommended applications include fault 





and activity indicators for pe-board-edge : 
mounting or flush panel displays. Stan- ed for s — for det : 
dard spacing is 0.200 in., and elevations environments, We Do The Job Right! 
range from 0.60 to 0.350 in. to accommo- i Sa 
date a variety of lead configurations MTBF is 100,000 plus hours. Efficiency cOMaaa 
and lead spacings. A polarity indicator is is 80%. Full power is provided at max PO. Box 222, Commerce Park, Danbury, Conn, 06810 
incorporated for uniform lead orienta- operating temp., to 95°C, no derating. Phones: (203) 748-7001: In Calif. (805) 493-2244 
tion, and standoffs allow for board 
washing and removal of solder residue. 
T-1 strip-mounts sell for $91.50 per 1,000 
units in quantities of 10,000. Individual 
T-1 LED mounts sell for $31.25 in the 
same quantities. Both are available from 
stock. 

Bivar Inc., 4 Thomas St., Irvine, Calif. 
92718. Phone (714) 951-8808 [Circle read- 
er service number 421] 
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Wiltron is 
Kurope. 


Satellite communications. Air traffic control. 
Electronic counter measures. Telecommunica- 
tions giants and national governments. The 
European microwave market is burgeoning, 
with a set of needs all its own. 

Wiltron has been solving Europe’s unique 
measurement problems for the past 25 years. 
Working with defense ministries to better test 
crucial signal paths in planes and ships. And 
helping major electronic manufacturers with 
their specialized measurement needs. 

When the U.K. government awarded its 
first ever R&D grant to a foreign firm, it went to 
Wiltron. Now, European developed products 
are being manufactured in a new Wiltron plant 
outside of London. European technology for 
European markets. 

It’s all part of staying close to customer 
needs... with direct offices and distributors 
throughout Western Europe. Call Wiltron at 


408-778-2000. 
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CONFORMAL COATING. Uralane 5750- 
A/B(LV) urethane conformal coating 
meets MIL-I-46058C and weapons speci- 
fications 12956 and 18941. It demon- 
strates excellent flexibility from -80°C 
to + 125°C as well as extremely low out- 
gassing properties in outer-space and 
high-vacuum environments, the manu- 
facturer says. Coatings created with 
this material can be repaired by mechan- 
ical and hot-knife methods. Uralane 
5790-A/B(LYV) is available in pail kits for 
metered mixing and dispensing, and 
case lots of quarts and gallons. 

Furane Products Co., 5121 San Fernando 
Rd. W., Los Angeles, Calif. 90039. 

Phone (818) 247-6210 [Circle 422] 


















DELIVERY SYSTEM. The JS100 series of 
modular component-selection systems 
comprises several manual or powered 
turntables, self-stacking carousel trays, 
and various accessories. LEDs are set 
into the system’s height-identification 
tower at four different levels, showing 
the operator the correct carousel tray 






















= Simulation Managers 

_& Software Engineers 

& Aircraft Materials Engineers - R&D 
= Microwave Testing & Evaluation 

= EM Wave Phenomena/Interactions 
= Systems Engineers 

= Sr. SQA Systems Programmers 


If unable to call, send your resume to: McDonnell Douglas Helicopter Company, Employ- eS 
ment Dept. EW, 5000 E. McDowell Road, Mesa, AZ 85205. Equal Opportunity Employer 


MCDONNELL DOUGLAS 
HELICOPTER COMPANY 





COMPUTER 
SOFTWARE 


Z/SPICE 
COMPLETE CIRCUIT SIMULATION FOR PC 
STUDENT VERSION $79 FULL VERSION $245 


(509) 529-7025 


box 737 
college place 


wa 99324 
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POSITION VACANT 


Electronic Design Engineer — Research, 
analyze design & develop digital circuits for 
computer commun. networks. Req'd.: M.S. 
in elec. eng. 6 mos. exp. in position or 1 yr. 
research exp. in elec. dig. circuits. 40 hrs. 5 
days. $33,000 per yr. Send resume: Netek 
Inc., Air Park East, 410 Gallimore Dairy Rd., 
Greensboro, N.C. 27409. 
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The names McDonnell and Hughes have long been 
associated with helicopters. For the past 19 months, we have 
been a subsidiary of McDonnell Douglas Corporation. Our name of Hughes 
Helicopters, Inc. has now been changed to McDonnell Douglas Helicopter Company... 
continuing our commitment of excellence to the research and development of 21st century 





Please give us a call between 8AM - 5PM 
PST, Monday - Friday. 


flight. 

Sr. Quality Software Analyst 
Corrective Action Quality Engineers 
Sr. Drive Systems Designers 
Structures Design Engineers 

Sr. Rotor System Design Engineers 
Mechanical Flight Controls Design 

Engineers 


Propulsion Systems Design Engineers © 


M/F/H/V. U.S. Citizenship Required. 


POSITIONS WANTED 


Designing a product? | do electronics/mi- 
croprocessor based design and program- 
ming. Project rates. Mr. Masel (718) 476- 
1516(NY). 


EMPLOYMENT SERVICES 





Electronics, Defense/Aerospace, Software 
Engineers, and Managers. Nationwide 
Professional Search and _ Recruitment. 
OMNISEARCH, 9330 LBJ Freeway, Suite 
300, Dallas, TX 75243. (214) 231-2585. 


SPECIAL SERVICES 


Microprocessor based _ Products, _ In- 
strumentation — Industrial — Medical — 
Scientific Designed and built to meet your 
needs. Completely developed on CAD 
System. Battery powered systems available. 
Quick and cost effective. SEGES Develop- 
ment Co. (408) 338-6846. 


POSITIONS VACANT 


Murkett Associates — Technical Mgmt 


placement with national affiliates-fee paid 


Box 527, Montgomery, AL 36101. 





Advertise 


your 

software 
for only 
$114.75 


































For only $114.75 per inch you can 
advertise your software, designed 
specifically for the electronics in- 


dustry, to a no-waste audience 
specifically in need of it— 
Electronics’ paid circulation of 


102,000 subscribers. 





You'll waste no advertising dollars 
on waste circulation. These decision- 
makers need software applications 
designed specifically for their in- 
dustry. That’s why Electronics’ Com- 
puter Software Section is a perfect 
interface because it is programmed 
to connect you with specific industry 
interests. 


Send your copy/art to the address 
below. For more information, call 
Patti Clyne at 212/512-2557. 





Electronics 
Computer Software 
Section 


Post Office Box 900 
New York, NY 10020 






eA! 
mini 








1985 ELECTRONICS 
COMPUTER SOFTWARE SECTION 






Material 
Artwork or 










1 Inch 7/8x2 1/4 





2Inch 17/8x21/4 _ film preferred. 
3inch 27/8x21/4 Typesetting 
4inch 37/8x21/4 free of charge. 





1985 RATES 


Unit 1X 6X 12X 
1 Inch $114.75 $113.75 
2 Inch 229.50 227.50 
3 Inch 344.25 341.25 
4 Inch 459.00 455.00 

















225.60 





OF: 11 


Patti Clyne 
212/512-2557 
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from which to select a component. An 
expansion module offers remote sequen-— 
tial identification of pick location 
through up to 99 separate LEDs. 
Signamatic Corp., 2007 Bridgeport Ave., 
Milford, Conn. 06460. 

Phone (203) 874-5438 [Circle 423] 














SPUTTERING SYSTEM. Preci-Coat SA of- 
fers sputtered thin-film coatings for 
compact, optical, and magnetic disks in 
high-volume production runs. These in- 
clude protective aluminum oxide or car- 
bon-layer surfaces that do not require 
additional polishing. The company can 
make several successive platings in the 
same cycle over a large area while main- 
taining the substrate at controlled tem- 
peratures from 150°F to 1,000°F. A wide 
range of both functional and decorative 
coatings are offered as well as electro- 
plating with gold, palladium, and nickel 
palladium. 

Preci-Coat SA, Bliss, Barefoot & Asso- 
ciates Inc., U. S. Representatives, 500 Fifth 
Ave., New York, N. Y. 10110. 

Phone (212) 840-1661 [Circle 424] 

























HIGH-TRANSMISSION FIBER. Superguide 
G-UV ultraviolet-transmitting fiber pro- 
duces better than 60% transmission at a 
wavelength of 200 nm for a 1-m length. 
At a wavelength of 500 nm, the trans- 
mission exceeds 85% for the same 1-m 
length. The fiber is fused silica core- 
doped and silica-clad and comes in the 
following dimensions (the first figure 
represents the core, the second the 
clad): 200/240 um, 400/480 wm, 600/720 
wm, and 1,000/1,200 ym. 

Fiberguide Industries, 33 Poplar Dr., Stir- 
ling, N. J. 07980. 

Phone (201) 647-6601 [Circle 425] 





















INSPECTION LAMP. The Blak-Ray model 
B-100Y 100-W inspection lamp features a 
yellow filter for high-contrast illumina- 
tion for surface inspection of semicon- 
ductor wafers. The yellow filter blocks 
wavelengths shorter than 500 nm, trans- 
mitting only wavelengths beyond pho- 
toresist-exposure levels. Optimum inten- 
sity at the center of the spot covers a 
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AVAILABLE! 
1985-86 


Electronics 
Buyers’ Guide 
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Order your copy today for the industry’s most often-used 
directory: 


@ It's three directories in one easy-to-use volume. 
@ Includes more than 4,000 product listings. (approx. 700 pages) 
® Contains over 5,000 company listings (approx. 400 pages) including: 
® Company name, address and phone number. 
@ Name and title of contact for sales information. 
@ Number of engineers at plant and number of employees. 
® Annual! dollar sales volume. 
® Local sales offices and manufacturers representatives. 
® Local distributors. | 
@ Instant referral to company’s advertisements. 
@ Offers FREE current catalog retrieval service (approx. 1300 catalogs) 


Send order with payment to: 
Price: 0 Barbara Copcutt 
rice: $50 per COPy Electronics Buyers’ Guide SVK 
(Add $30 for air mail) McGraw-Hill House ae 
Maidenhead SL6 2QL, England asf é 


Wiltron is 
the Far East. 


Japan. The largest, single export market for our 
microwave measurement systems. And, now, 
home of our newest subsidiary, Wiltron K.K. 

Korea. Where we serve one of the world’s 
fastest growing microwave markets. Malaysia. 
Where we're part of a project to build a national 
telecommunications system. China. Hong Kong. 
Singapore. Taiwan. Thailand. 

Wiltron is bringing the most advanced 
microwave measurement technology to bear on 
some of the world’s most demanding measure- 
ment problems. 

Accurate, reliable, depended upon... 
Wiltron serves the Far East through offices in 
Tokyo and Yokohama, and key distributors 
throughout the region. 





WILTRON 
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Advertising Sales Staff 


Atlanta, Ga. 30319: Joseph Milroy 
4170 Ashford-Dunwoody Road N.E. 
[404] 252-0626 

Boston, Mass. 02116: 

M. E. ““Casey’”’ McKibben, Jr. 

575 Boylston St. 

[617] 262-1160 

633-0155 Mobil Phone 

Chicago, Ill. 60611: William J. Walker 
[312] 751-3738 

645 North Michigan Avenue 
Cleveland, Ohio 44113: 

[215] 496-3800 

Costa Mesa, Calif. 92626: Fran Cowen 
3001 Red Hill Ave. Bldg. #1 Suite 222 
[714] 557-6292 


Dallas, Texas 75240: Harry B. Doyle, Jr. 
5151 Belt Line Road, Suite 907 

[214] 458-2400 

Englewood, Co. 80112: Harry B. Doyle, Jr. 
7400 South Alton Court Suite 111 

[303] 740-4633 

Houston, Texas 77040: Harry B. Doyle, Jr. 
7600 West Tidwell, Suite 500 

[713] 462-0757 

Los Angeles, Calif. 90010: Chuck Crowe 
3333 Wilshire Blvd. 

[213] 480-5210 

New York, N.Y. 10020 

Matthew T. Reseska [212] 512-3617 

John Gallie [212] 512-4420 

1221 Avenue of the Americas 

Stamford, Ct. 06902 

Albert J. Liedel 

777 Long Ridge Road. Bldg. A 

[203] 968-7115 

Palo Alto, Calif. 94303: 

Larry Goldstein, Jeffrey C. Hoopes, 

Lauren Scott 

1000 Elwell Court, [415] 968-0280 
Philadelphia, Pa. 19102: Joseph Milroy 
Three Parkway, [215] 496-3800 
Pittsburgh, Pa. 15222: Matthew T. Reseska 
Suite 215, 6 Gateway Center, [215] 496-3800 
Southfield, Michigan 48075: 

4000 Town Center, Suite 770, Tower 2 
[313] 352-9760 

San Francisco, Calif. 94111: 

Larry Goldstein, Jeffrey C. Hoopes, 

Lauren Scott 

425 Battery Street 

[415] 362-4600 


Brussels: Art Scheffer 

23 Chaussee de Wavre 

Brussels 1040, Belgium 

Tel: 513-73-95 

Frankfurt/Main: Fritz Krusebecker, Dieter Rothenbach 
19 Liebigstrasse, Germany 

Tel: 72-01-81 

Milan: Savio Pesavento 

1 via Baracchini, Italy 

Tel: 86-90-656 

Paris: Jean - Christian Acis 

17 Rue-Georges Bizet, 75116 Paris, France 
Tel: 720-33-42 

Scandinavia: Andrew Karnig 
Finnbodavagen 

S-131 31 Nacka 

Sweden 

Tel. 46-8-440005 

Telex: 17951 AKA S 

Tokyo: Hirokazu Morita 

McGraw-Hill Publications Overseas Corporation, 
Kasumigaseki Building 2-5, 3-chome, 
Kasumigaseki, Chiyoda-Ku, Tokyo, Japan 
[581] 9811 


United Kingdom: Art Scheffer 
34 Dover Street, London W1 
Tel: 01-493-1451 


Business Department 


Thomas E. Vachon 
Director of Operations 
[212] 512-2627 

Leon Irgang 
Circulation Director 
[609] 426-5542 
Frances M. Vallone 
Reader Service Manager 
[212] 512-6058 

Terry Bova 

Billing Specialist 

[212] 512-2589 
Thomas M. Egan 
Production Director 
[212] 512-3140 

Carol Gallagher 
Production Manager 
[212] 512-2045 
Evelyn Dillon 

Produ: .ion Manager Related Products 
[212] 912-2044 


Classified and Employment Advertising 


(212] 512-2556 
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Advertisers Index 





Cm Aeroflex Laboratories Inc. 38B 
* Agfa Gevaert 3E 
= Amp Incorporated 54 
[1] Boeing Aerospace 38T 
= Chicago Laser Systems 11 
* Centre Suisse D’Electron 6E 
Custom Electronics 47 
* Duncan Electronics 2 
Eaton Semiconductor 48-49 
(Jm Farrand Controls 38J 
General Electric Rental 35 
GenRad 12 
* Gould Incorporated 8E 
(1) Harris Semiconductor 38P,33Q 
Hewlett Packard Company 23-25 
[] Hexcel 380 
Holt Incorporated 67 
Houston Instrument 10 
lronics 4 
ITT Standard 69 
(1) Kinetic Systems Corporation 38W 
LSI Logic . 6-7 
L] Matec/Valpey Fisher 38S 
() MDB Systems Incorporated 38C 
Micro Power Systems 36-37 
Multiwire 15 
National Semiconductor 2ndC, 1 
* NEC 4E 
= Pace Incorporated 39 
PEP GmbH 27-30 
* Philips T&M 7E 
[] Sanders Associates Inc. 38Y 
Schlumberger GmbH 9 
Technipower A Penril Co. 71 
Teledyne Crystalonics 39 
= Teledyne Relays 2 
lm Teledyne Solid State 38! 
+  Ten-Tec Incorporated 73 
* Thomson CEPE SE 
* Thomson CSF Div. D.T.E. 1E 
Thorn EMI 62 
Toshiba 4thC 
Wickmann Werke GmbH 75 
Wiltron 69,71,73,75 





Classified and employment advertising 


McDonnell Douglas Inc. 72 
Naval Underwater 38AA 
Northrop 38R 
Sperry 3rdC 
ZTEC 72 





= For more information of complete product line see 
advertisement in the latest Electronics Buyers Guide 

* Advertisers in Electronics International 

t+ Advertisers in Electronics domestic edition 

(1) Advertisers in Military/Space Demographic edition 





AVAILABLE! 


1985-86 


Electronics 
Buyers’ Guide 





Order your copy today for 
the industry's most often- 
used directory: 


@ /t’s three directories in one 


@ Includes more than 4,000 
product listings. (approx. 700 
pages} 

® Contains over 5,000 company 
listings (approx. 400 pages) 
including: 
® Company name, address 

and phone number. 

@ Name and title of contact 
for sales information. 

@ Number of engineers at 
plant and number of 
employees. 

@® Annual dollar sales volume. 

® Local sales offices and 
manufacturers 
representatives. 

® Local distributors. 

@® Instant referral to 
company’s advertisements. 

@ Offers FREE current catalog 
retrieval service (approx. 1300 
catalogs) 


Price: $40 USA & Canada 


$50 elsewhere 
(add $30 for airmail) 


Send order with payment to: 

Regina Hera 

Electronics Buyers’ Guide 
1221 Avenue of the Americas "i 
New York, NY 10020 PHL 
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circle about 5 in. in diameter, and parti- 
cles down to 10 um are visible. 

UVP Inc., 5100 Walnut Grove Ave., P.O. 
Box 1501, San Gabriel, Calif. 91778. 
Phone (818) 285-3123 [Circle 426] 














FUSED-QUARTZ TUBING. High-purity 
fused-quartz tubing for diffusion and 
oxidation furnaces is available in outside 
diameters up to 290 mm from this man- 
ufacturer. This size will accommodate 
waters 6 in. and larger. The tubing has 
a low hydroxyl content and is resistant 
to thermal shock. It offers high-quality 
optical transmission from the infrared 
through the ultraviolet wavelengths. 

GTE Precision Materials, Special Products 
Division, Portsmouth Ave., Exeter, N. H. 
03833. Phone (603) 772-4331 [Circle 427] 

















CABLE. }'lexbond cable was developed to 
replace rigid-flex pe-board connections 
in such applications as connections be- 
tween mounted cards on _ different 
planes. When the company’s Nanowire 
is used in Flexbond cable assemblies, it 
creates connections between boards us- 
ing surface-mounted devices. The moth- 
erboard connectors can be removed if 
damaged without the need for modify- 
ing the flex-cable board assembly. The 
customer can specify the space between 
wires. 

Advanced Performance Technology, 13207 
Wentworth St., Arleta, Calif. 91331. 

Phone (818) 768-1832 [Circle 428] 

















KEYS. Computer keys molded from Ce- 
lanex thermoplastic polyester K series 
bypass the two-shot-molding process. In- 
stead, blank keys may be molded from 
this material, then imprinted as needed 
by diffusion printing. Dye depth can be 
up to 0.010 in. without bleeding. An en- 
tire keyboard can be printed in a single 
pass, the company says. 

Celanese Engineering Resins, Information 
Services Center, 114 Mayfield Ave., Edi- 
son, N. J. 08818. 

Phone (201) 635-4339 [Circle 429] 




















CASTING MATERIAL. Tra-Cast 3010 epoxy 
resin features a low exothermic heat 
rise, recommending it for casting, pot- 
ting, and impregnating heat-sensitive 
components. It offers near-zero shrink- 
age in large mass castings. Tra-Cast 
3010 cures at room temperature to a 
flexible, clear solid that offers good 
electrical insulation and weatherability. 
When used to coat printed circuits or to 
embed components, it permits easy re- 
pair or replacement. Tra-Cast 3010 is 
available from stock in premeasured Bi- 
pax packages. 

Tra-Con Inc., Resin Systems Division, 55 
North St., Medford, Mass. 02155. 

Phone (617) 391-5550 [Circle 431] 
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Picofuse 
the smallest fuse in the world 


acc. to IEC 127, Part.IIl, Standard sheet I 


ped Picofuses 
No. 19275 ‘ 


Produced by Wickmann Technical data: 

for more than 20 years. @ Diameter 2,4 mm 
SEMKO-Test-Report, @ Length 82mm 

UL (63 mA... 10 A) @ Rated current range: 
and CSA (63 mA...5 A) 63 mA...15A 
approved. @ 125 V, F (quick-acting) 


The best protection for your electronic ! 


spores 
Wickmann-Werke GmbH 


Annenstr. 113 - Postbox 2520 - D-5810 Witten 6 
Tel. 0 2302/66 20 - Telex 8229145 wwgd - Fax (02302) 66 2111 
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Wiltron Is... 










Automated Wiltron is the international stan- 
Scalar , 
Nehwork dard of excellence in advanced 






aed Sys- microwave and telecommunica- 
tems + Micro- ° 

processor- tions measurement systems. In 
basedSweep 47 countries. With over 250 
Generators: ° 0 
aaeaicd products. And with a 30% annual 
RF Analyzers growth rate. 

Giese Count on us to advance 
Autotesters- | beyond industry norms, to take 


















Precision : 7 

niles risks, to apply fresh approaches. 
Terminations And to always be in the forefront, 
Year worldwide. In the field. On the 
Coaxial & ; ‘ . 

Waveguide production line. And in the lab. 
peaprars> Listening, innovating, stand- 
Microwave : . ‘ 

Calibration ing behind our solutions... and 
Standards - behind our customers. That’s 
Coaxial K ™ 






Connectors» | What has made Wiltron the inter- 
Centralized = nationally recognized measure of 








Telecommu- a 
nications precision. 
oa To see how we measure up, 
t . 
near call Wiltron at 408-778-2000. 
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ELECTRONICS INDEX 
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Index of leadi 
"Budgeted outlays of th 


~—_ Industrial-production index 


Total housing starts (annual r 


Components . - 


A 2%2% surge in shipments of U.S.-made electronics 
equipment in August pushed the Electronics Index up a 
healthy 0.4%, its first upswing in a month. Even with the 
boost, though, industry performance as measured by the 
index remains more than 4% below levels of last August. 
And even the good news is not all good: shipments were 
just 0.8% ahead of a year ago. In addition, electronics 
industry’s improved shipment rate in August, though a wel- 
come relief, could not make up completely for the 4% drop 
in shipments in July. As a result, the month’s shipments of 
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U. S. GENERAL ECONOMIC INDICATORS 


ugust 1984 


electronics products were over $150 million below June’s 
$14.3 billion level. 

Except for a dramatic 4% decline in shipments of instru- 
ments, each segment of the electronics industry performed 
well. Makers of communications equipment had the single 
biggest gain in shipments at 9%, bringing communications- 
equipment sales to their highest point since last December 
and 13.2% above the August 1984 level. The hard-hit com- 
ponents industry registered a 3.1% gain in shipments in the 
month, which could signal a firming trend. 


Electronics/October 14, 1985 


Sperry’s Space Systems Division is preparing for tomorrow’s 
challenges. We are providing technology for the Space Station 
and Space Shuttle. We are developing technology for a 
number of other Space based projects. \We need experienced 
engineers to join us in Phoenix, a fast growing city which 
offers you a year-round outdoor lifestyle. \We have openings 
in the following areas: 


Attitude Control System 
Engineers 
ACS Design 


In this position you will be responsible for the development 
of system requirements and specifications and for the 
definition of interface documents and system hardware. You 
will develop error budgets, flowdowns of requirements and 
the process for designing attitude control systems (ACS). 
Experience in ACS system design and trade studies is desired 
for this position. 


Attitude Determination 

This position calls for a control systems engineer with a 
background in attitude determination, reference and control. 
You will develop the algorithms for attitude reference and 
define ACS interfaces with the Attitude Reference System. 
Your experience should include analysis of Attitude Reference 
Systems and knowledge of inertial measurement components. 


Control Systems Design 

Challenging positions exist at all levels of experience in 
spacecraft attitude control, pointing systems, and electro- 
mechanical servomechanism design. To qualify for these 
assignments you will need five or more years experience in the 
synthesis of servomechanisms. You will participate in the 
development of control systems for high gain antennas, solar 
array drives and momentum exchange devices. Experience in 
the conceptual design, synthesis, analysis and simulation of 
control systems for orbiting applications is desirable. 


Test Systems Engineers 

Hardware and software positions are available for the 
development of test systems for spacecraft attitude control 
systems and components. Positions open include test system 


Sperry Technology: 
Preparing for tomorrow’s challenges 








design, test hardware development, test software develop- 
ment and system simulation. To qualify for software and 
systems positions, you should be familiar with HP-1000 and 
HP-9800 series hardware and software or with the MC6800 
microprocessor, Unix operating system, “C’”’, and ATLAS 
languages. Test hardware development will require a back- 
ground in analog or digital circuit design. 


Integration/Test Engineers 

In this assignment you will prepare for and execute the 
integration and test of spacecraft attitude control compo- 
nents and spacecraft mechanisms. Activities will include 
test planning and procedure generation, test fixture specifi- 
cation, test monitoring, failure investigation and orbital 
anomaly analysis. You should have experience in integration 
and testing of complex electromechanical systems and be 
familiar with spacecraft attitude control components and 
automated test systems. 


Electronic Engineers 

Assignments at all levels involving synthesis, analysis and 
development of high-reliability aerospace hardware. You will 
be involved with the application of analog and digital 
electronics in both signal and power handling circuits. 
Hands-on hardware experience is desired. 


Electro Optics 

Lead the development of new space systems products, 
including optical data communications interface. You should 
have three or more years design experience in electro-optics 
systems and have a fundamental knowledge of optics, sensors 
and detectors. System analysis capability is desirable. 


All positions require U.S. citizenship and a BS degree in 
Engineering, Physics, Mathematics or Computer Science. 


Take the challenge. Send your resume and salary history, 
in confidence, to Clarence Williams, Sperry, E-E630, PO. Box 
21111, DV5C, Phoenix, AZ 85036. 


$= SPERRY 


Equal Employment Opportunity/Affirmative Action Employer 
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han-ever characters 
all on a portable LCD display. 


Toshiba’s newest LCD modules give you 640 x 200 dot displaysina Specifications 








choice of two viewing sizes. One is approximately the size of a magazine, TLC-402 TLC-363B 
and the other about half that size. Display 
Both sizes put an enormous amount of information on view. . . an 80x25 
array of 80 characters X 25 lines. But still bulk and power consumption a ee 
8 x8, alpha-numeric 


are at a minimum. Battery powered, these slim modules interface with Sc ecalmoinensiniie TE GO40 EXIT O | O75 0106018 0 
various systems through LCD controller without renewing software. (W x H XD) mm mm 
Toshiba’s advanced technology has also eliminated surface reflection |_Maximum Ratings 


and developed a sharper contrast which gives a brighter and easier to oe 

read viewing screen. And for low light or dark viewing an optional Sa ae a 

backlightable LCD is available. . a Voltage 20V 
These versatile LCDs are ideally suited for applications as displays for VSS<VIN<VDD 


ooo Ee ee 


personal computers, POS terminals, portable == Recommended Operating Conditions 














.: 
word processors and other display terminals. | | | Supply 5+0.25V 
You can also look to Toshiba with confidence | _— moose 
| —— Vpp — 0.5V min. 
for a wide range of : Input Voltage 
ddisol 0.5V max. 
sizes and alspiay Typical Characteristics (25°C) 
Sap ee yO Sueur Response 300 ms 
LCD requirements. 7 Time 300 ms 
_ | | | 3 
aes eect i 15 — 35 degrees 
TLC-363 LC-402 Design and specifications are subject to change without notice. 


TOSHIBA 


Toshiba America, Inc.: Electronic Components Business Sector: Head Office: 2692 Dow Avenue, Tustin, CA 92680, U.S.A. Tel. (714) 832-6300 
Chicago Office: 1101 A Lake Cook Road, Deerfield, IL 60015, U.S.A. Tel. (312) 945-1500 
Toshiba Europa (I.E.) GmbH: Electronic Components Div.: Hammer Landstrasse 115, 4040 Neuss 1, F.R. Germany Tel. (02101) 1580 
Toshiba (UK) Ltd.: Electronic Components Div.: Toshiba House, Frimley Road, Frimley, Camberley, Surrey GU 165Ju, England Tel. 0276 62222 
Toshiba Electronics Scandinavia AB: Vasagatan 3, 5 TR S-111 20 Stockholm, Sweden Tel. 08-145600 


